POPULAR “”” 
SCIENCE... 





How You Are’ hrilled — 
oo Dut Not i 7 ed ~ 


PAGE 82 


na 


: , 2 “ — ad . 
Sam 
ae ee "a . 
es, oe 


Pa / 


ss i 
a. 


li 
ee 





"Hey Jack, _ 
puta Whizzer’ 


on it /" 


WHEW, THATS REALLY 
woRK ! 
NOT WITH A 
f ere | 


\ ITS FUN!) 











YEAH, BUT |M NOT SPENDING | no KIDDING! SAY, THAT _/ ee 
MONEY FOR GAS ! \_OUGHTA SELL DAD! ) 

—=—_—="7 i \ 

NEITHER AM 1. THIS | ' ! 

WHIZZER DOES 125 MILES = 

ON A GALLON 


SURE. THEN WELL GET PLACES FASTER. 
yr NS THIS WHIZZER DOES UP TO 35 M P.H.| 





| 
op. yp tae, SKTHE WHIZZER MOTOR —o compact, lightweight 


Motorcycle-type ‘Finish a power unit — fits any man’s balloon-tire bike. Precision-engi- 


controls 125 miles neered, 5/10,000" cylinder-tolerance, finest in the field. Also 
per gallon available —the Pacemaker—a complete motor bike, ready 


- 
to run. Over 4,000 Whizzer dealers, coast to coast. For fun, 
4-cycle motor, work, thrift, it's wise to go Whizzer. 
2¥2 hp f 
ee yee —~ FOR QUICK GUIDE TO YOUR NEAREST WHIZZER DEALER — 
\ call Western Union, ask for Operator 25 for dealer's address. 
/ . No charge of any kind to you. 
/ 


FREE “ FULL-DETAIL” CATALOG. Close-ups of Whizzer motor. 
Quick start, ‘ Describes parts. Explains installation. Shows complete line 
hot-spark Adjustable motor bike accessories. Also pictures the F _@ f 


ignition heavy-duty motor bike. Write “WHIZZER,” Pontiac, Michigan. 
bike stand 





Id like the full Whizzer story. Please send catalog. 
3-pt. suspension, rubber Steel cable core, 


|  «ushioned motor mounts Notched V-belt drive Seme.. 











} Street. 
COMPLETE MOTOR WITH ALL Q7 Fed. Tax included 
| NECESSARY ATTACHMENTS... $1092 F.0.B. Pontiac, Mich. | Zone___ State 
a - = j 








AUTO-LITE Sta-ful 
BATTERY... 1cea warer 
only 3 times a year* 


A revolutionary new development, the Auto- 
Lite “Sta-ful” Battery, protects you against a 
major cause of battery failure .. . damage to 
plates due to liquid loss. This new “Sta-ful” 
Battery design permits a liquid reservoir with 
3 times the capacity of ordinary batteries .. . 
keeps plates fully covered and active months 
longer in normal car use. 


In addition, “Sta-ful” has extra plates for 
greater electrical capacity ... Fibre-glass mats 
to hold the power-producing material in those 
plates for longer battery life. To get more for 
your battery dollars, replace with an Auto-Lite 
“Sta-ful”. Money cannot buy a better battery. 


AUTO-LITE BATTERY CORPORATION 
Toledo 1 Ohio 











Because of a unique construction, the new Auto- 
Lite ‘‘Sta-ful’’ Battery holds more than 3 times 
the liquid reserve of ordinary batteries. 


HY 0 | | a 


ORDINARY TYPE STA-FUL 











Note how the protective Fibre-glass mat retains 

the power-producing material in the positive 

plate while ordinary bottery plates shed the 

active material until it fills the sediment well. 
2 -— 


ORDINARY TYPE STA-FUL 


TO-LITE 


BATTERIES 
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Your veteran training benefits 
may be worth more to you than you 
think. Figure it out for yourself. 
If you are a qualified veteran with 
three months of service, you are 
entitled to a year’s education in an 
approved resident school — or four 
years of approved correspondence 
training. If you have used up most 
of your entitlement and have only 
three months remaining, you can 
still study with I.C.S. for a full year 

I.C.S. Courses do not interfere 
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1.C.S. TRAINING TO 
WHICH YOU'RE ENTITLED 
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with your job. You study in your 
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Tine to Suniner-F00r 
you OW hte 


SUMMER'S HARD 
ON OlL FILTERS. 
Long trips pile 
up mileage, speed 
the formation of 
sludge. Dusty 
roads load your 
oil with engine- 
wrecking abra- 
gives and dirt 


MICRONIC REFILL 
A MONEY-SAVER. 
No other oil filter 
compares in dirt- 
absorbing capac- 
ity. No other 
filter keeps your 
oil so clean, repair 
bills so low 


Bry 


QUT WITH THAT 
CLOGGED-UP CAR. 
TRIDGE. Insert a 
Purolator Micro 
nic Refill to 
help check engine 
wear, forestall an 
uBtimely over- 


haul or repairs. ™~ 
a 
Make your next oil change complete .. . 
new oil and a new filter refill. Insert a 
Purolator Micronic Refill. Traps ai/ the 
engine-wrecking sludge and abrasives. Fits 
almost all filters. $1.38 to $2.50, depending 
on make of car; inserted in a few minutes. 
If your car is not equipped with an oil 
filter, install a Purolator, $6.50, or a bit 
more, also depending on make of car. 
Purolator Products, Inc., Newark 2, N. J., 
and Windsor, Ontario, Canada 


emma MICRON OLL FILTER 


Chan oi! 2 chean engine = 
lower reper bile 
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Be honest now— 


suppose that a better job had opened up in 


your company—carrying with it promotion 
and more money—could you qualify ? 

If you were boss, would you select “YOU” 
for that better job? 

Consider before you answer. 

First of all, could you /i// the job? Has your 
experience fitted you for the step forward— 
have you been preparing for promotion apart 
from experience gained on the job / 

Or have you just been filling a niche, doing 
daily tasks well but making no real and in- 
telligent effort to learn and qualify for the job 
ahead so that if an opening should occur you 
would be ready to fill it? 

The man who gets real promotion is the 
one who makes his own breaks—the man who 
slaves in the ordinary job at low pay just 
wishes and dreams of promotion and more 


money. Which are you? 


LASALLE EXTENSION UNIVERSITY 


vé Correspondence Institution 
Dept. 783-R Chicago 5, Illinois 


If YOU 


were Boss 
would 


YOU 


promote 


“YOU”? 


Business is always willing 

to pay the man who knows 

—and pay him well. The 

man who is ready and will- 

ing to take responsibilities—and capable of 

directing the efforts of other men is a valu- 

able asset to any business organization. He 

never wants for a good job and above average 
earnings. He gets ahead. 

We have helped thousands of men achieve 
promotion and more money—success some- 
times beyond their dreams—a success that was 
started by a coupon similar to the one below. 

Get out of that rut—don’'t be satisfied with 
a mediocre job at small pay—be a success in 
business—this coupon may be your first step. 

Mail the coupon and we'll include “Ten 
Years’ Promotion in One’’—a book which has 
helped many men. Do it today—tomorrow 
never comes for the man who consistently 
puts things off. 


LASALLE EXTENSION UNIVERSITY 
A Correspondence Institution 
Dept. 783-R, 417 S. Dearborn, Chicago 5, Ill. 
Please send me your free 48-page booklet telling how I can 
succeed in the field I have checked below—plus Ten 
Years’ Promotion in One’’ without obligation, 


() Higher Accountancy Traffic Management 
Foremanship 


C.P.A. Coaching 
Bookkeeping || Industrial Management 
_ Stenotypy 


Law: LL.B. Degree 
Business Management (Machine Shorthand) 
Salesmanship 


Address 
City, Zone, State 
juLy 1949 § 





/ Tr fained These Men i P 
2 Ue 


pairing and in 


ville, Iil., writes, “* 
finishing course, - 
servicing shop. 
Engineer of WoUN’ 
Police Radio Instal 


A. HERR, New Cc 
Pa., writes, “Hav 
doubled my sala 


ing in Radio full ‘time. Am 
Seca fase CE SERVICING 
as transmitter operator. Fu- 
ture looks bright to me.” 
iw mavens Se tee QR COMMUNICATIONS 
Calif., tells us that “N.R.I. 
Ly Epo on me for job as 
dio Mechanic with United 
Aisin tone "my Rose: =f Sand You Many Kits - 


telephone 2nd Class License.” 

For both my Servicing Course and my NEW Com- 
L. ARNOLD, Pontiac, Mich., munications Course, I send you many Valuable Kits 
says, “While learning, | made of Parts for PRACTICAL EXPERIENCE. They 
from $5 to $10 a week in “bring to life” theory you learn in my &, 
spare time. Now I am earn- illustrated texts. Some equipment from ¢ 
ing as high as $25 a week in both courses is shown below. As part of 
my own spare time shop!" my Servicing Course, you build a com- 

plete, powerful Radio Receiver, a Set 
M. LINDEMUTH, Ft. Wayne, Tester useful in earning extra spare time 
Ind., writes, “When I started money, an A. M. and F. M. Signal Generator, | 
N.R.I. Course, didn’t know @ etc. In my Communications Course, you as- 
condenser from a resistor... *«mble a low power Broadcasting Transmitter that shows 
but was soon averaging over how to fF a ie m the air a Wavemeter, an Elec- 
$9 a week in my spare time. tronic Mu ster 4 meas uri —? ve 7 a. resistance, 

, ou build with 

H. B. MILLS, Washington, e clits ‘cond 1s yours to keep. 
Ohio, finds, “Word traveled 
fast in regard to my N.R.I. 
training. Have been doing 
Television installation and 
servicing, tracing out and 
eliminating interference, etc.” 


C. STAETH, Fort Madison, 
lowa, informs us, “De Radio 
Servicing full time en ' 
own shop and am making , 4 
more money than ever be- You Can Have a Business of Your Own 
fore. 1 owe this to N.R1.” Many N.R.I1.-trained men each year 
start their own Radio-Television 
T. S. NORTON, Hamilton , sales and service business without 
Ohio, says, “My first job was “ capital. Let me show you how you, 
obtained for me by your too, can be your own boss, have a 
Graduate Service Department. good income from your own shop. 
Am now Chief Engineer, Robert Dohmen, of New Prague, 
Station WQOX.” i Minn., shown above standing 
in front of his store, writes 
Ww. R. Nic@ > writes << j that he is “now tied in with 
, two Television outfits and does 
warranty work for dealers.” 
[ 








AT 
HOME 


for Good Jobs in 


STELEVISION 


here is Success-Good Pay--Security for You 
in America’s Fastest Growing Industry 


Make Extra Money Fixing Radios 
in Spare Time While Learning 


I send you SPECIAL BOOKLETS that 
show how you can earn $5, $10 a week in 
your spans time fixing neighbors’ Radios 

ui I send you parts to build SET 
TE STER that helps you do it Frank J 
Lhotsky, of Cicero, IIL, shown above in 
his workshop, was one of my many stu 
dents who earned money while training 





VETERANS 


GET THIS TRAINING 
WITHOUT COST & 
UNDER . 

G. I. BILL 








Do you want a good-pay job in the fast 
growing RADIO-TELEVISION Indus- 
try? Or do you want to have your own 
money-making Radio-Television Shop? 
Here is your opportunity. I've trained 
hundreds of men to be successful Tech- 
nicians . . MEN WITH NO PRE- 
VIOUS EXPERIENCE. My tested and 
proved train-at-home method makes 
learning easy You learn Radio-Tele- 
vision principles fron my illustrated 
lessons. You get practical experience 
building, testing and experimenting 
with MANY KITS OF PARTS I send. 
All equipment yours to keep. 


Make Extra Money In Spare Time 


The day you enrol! start sending you 
SPECIAL BOOKLETS that show you how to 
make $5. $10 a week or more EXTRA MONEY 
fixing neighbors’ Radios in spare time while 
learning From here, it's a short step to your 
own shop or a good-pay Radio-Television serv- 
icing job. Or be a licensed Radio-Television 
Operator or Technician 


Television Offers Bright Future 


In 1945, there were 943 Radio Stations. Today, 
about 2700 are on the air’ RESULT—THOU- 
SANDS OF QUALIFIED MEN STEPPED 
INTO GOOD JOBS Another example— 
only 19 Television Stations were on the air 
in 1947. Today, more than fifty Within 

few months, 150, say the experts—and 
1000 within three years Then add de- 
velopments in FM, Two-Way Radio, Police, 
Marine. Aviation. Microwave Relay Radio. 
Think what this jobs, more 


means! New 


jobs for qualified men The man wh« 
pares NOW can reap rich rewards in 
changing, developing, fast growing field! 


Find Out What N.R.I. 
Can Do For You 


Act now Send for my FREE DOUBLE 
pa Coupon entities you to actual les 
son. “GETTING ACQUAINTED WITH RE- 
CRIVER SERVICING.” It shows how many 
ictures and ditgrams are used to 
earning at home easier, ‘ 
get my 64-page book, 
SUCCESS IN RADIO-TELEVISION.” 
tells more about YOUR opportunities . . . 
details of my Course . what my gradu- 
are doing and earning . . how 
you can be on your way to good pay, 
a bright future Send coupon in 
envelope or paste on E. 


8s al 
Radio Institute, a. — Study Radio 
School, Washington 9, D. 


Actual Lesson 


and 64 page Book 
BOTH 


pre- 
this 


MR. J. E. SMITH, President, Dept. 9GP3 
National Radio Institute, Washington 9, D.C. 


Mail me 
to Win 
(No salesman 


Sample Lesson and 64 
Radio-Television” 
will call. Please 


Success in 


NAME 

ADDRESS 
CITY ‘i ZONE 
| Check if Veteran 


-page Book, 
both 
write plainly.) 


Approved Under G. I. Bill 


“How 


FREE. 


AGE 


STATE 


jury 1949 7 





MECHANICS! 


Take 12" to 40” I.D.’s easily 
and accurately with 


[UFKIN 


INSIDE 
MICROMETERS 





Tubular, light-weight measuring rods can be 
added to both ends of the micrometer head, 
thus keeping the head central and in balance, 
assuring precise readings—more sensitive “‘feel.”’ 

sandth numbered) to 


» ‘ 
“eS 
~~ 
’ -y 
eliminate errors in 


reading. Lock nut holds measurement firmly. 


Ground threads on 

micrometer heads 
assure smooth oper- 
ation and great accu- 
racy. Rods and caps 
ground to extremely 
close limits to permit 
interchangeability. 
Heads have ‘‘Rapid 
Reading" (each thou- 


Flat surface on knurled 
collar opposite reading 
line makes it easy to 
instantly find reading 
line even in poor light. 


Write Dept. S for fascinating 

booklet, “The Amazing Story of Meas- 
vrement.” Enclose 10¢ (no stamps) 
to cover handling and mailing. 


Guy [UEKIN ard 


Precision Tools + Tapes + Rules + FROM YOUR DEALER 
The Lufkin Rule Company + Saginaw, Michigan 
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Letters 





Blackett on the Bomb 
Sir: 

I fully understand that there are many 
points in my atomic 
bomb’s role in a war between major powers] 
that are open to doubt and criticism. You 
are certainly correct in supposing that cer- 
tain key target systems such as oil might 
be a vulnerable point in a country’s defense. 
Clearly if this is so, then the defending 
country is likely to be extremely secret 
about the location of its reserves, storage, 
It is not possible to be quite 
future war 


exposition [of the 


plants, ete. 
sure what would happen in a 
with atomic bombing against Russia, and it 
is possible that the Russian oil industry 
could be eftectively destroyed. However, | 
do not feel that this is by any means certain. 
P. M. BLACKET1 

The Physical Laboratories 

The University, Manchester, England 


Nobel-prize-winner Blackett is the author 
of “Fear, War, and the Bomb.” His views 
were summarized and criticized in PS (May 
"49, p. 124). 


Old Idea, New Difference 
Sir: 

It is interesting to note that the fixed 
“convertible” type idea is not new, but was 
used by Studebaker almost twenty-five years 
ago, PS, May, page 134. The Studebaker 
Duplex Phaeton came in three sizes: Stand- 
ard Six, Special Six, and the Big Six. The 
price of the Special Six sedan as of Novem 
ber 1924 was $2,150 The 
Special Six Duplex Phaeton was $1,495 
nearly $700 less. Today, the fixed conver 
tible models sell for as much as $1,000 more 
than the sedan models 

James M. STRONG, Jr. 
West Hartford, Conn. 


price of the 


How to Make a Moon 
Sir: 
Willy Ley usually has no trouble backing 


up his statements, and I am curious to see 
if he can prove om he makes in “Js VU. S. 








INVENTORS 


Learn how to protect your invention. The U. S. Patent Laws 
provide that any new and useful art, machine, article of 
manufacture, or composition of matter, or any new and 
useful improvement thereof, may be patented if the act of 
invention is involved. Therefore, every inventor with a 
valuable invention should take advantage of the Patent Laws 
and proceed for patent protection in order to safeguard 
his rights. 

A patent gives the inventor the exclusive right to prevent 
others from making, using, or selling the invention claimed 
in the patent for a period of seventeen years. 

The Patent Laws were enacted for the benefit of the inventor 
to give him protection for the features of his invention which 
are patentable. These features must be properly and con- 
cisely set forth and claimed in a formal] application for patent, 
in order to comply with the requirements of the Patent Laws. 
For that reason, unless the inventor is familiar with patent 
matters, he should engage a competent registered patent 
attorney or agent to represent him. We are registered to 
practice before the U.S. Patent Office and are prepared to 
serve you in the handling of your patent matters. 

A specially prepared booklet entitled ‘‘Patent Guide for 
the Inventor’, containing detailed information with respect 
to patent protection and procedure, together with a ‘Record 
ot Invention"’ form will be promptly forwarded to you without 
obligation upon request. 


CLARENCE A. O’BRIEN & HARVEY JACOBSON 


Registered Patent Attorneys 
92-G DISTRICT NATIONAL BUILDING e@ WASHINGTON 5, D. C. 


CLARENCE A. O'BRIEN & HARVEY JACOBSON 
Registered Patent Attorneys 
92-G District National Bldg., Washington 5, D. C. 
Patents Please send me copy of Patent Guide for the Inventor and also 


Record of Invention’’ form. This reque n 
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for freedom and attainment in life. THis Is THE USE THIS GIFT COU PON 
Mastery. Throw off the age-old custom of— Scribe K.X.A. The R 
t may"—and learn to create it as you wish it. Rosicrucian Park, S ( 


The ROSICRUCIANS J... | 


onl Bock, wt cb 
(AMORC} : Appress 
SAN JOSE. CALIFORNIA Orr... 


+ The Rosicrucians are NOT a Religious Organization + 








JQ PoPuLAR SCIENCE 








A.C. and D.C. MOTORS 
GENERATORS 
SWITCHBOARDS 
CONTROLLERS 
WIRING JOBS 
APPLIANCES 
ELECTRONIC UNITS 


(Shown at left—Instructor demonstrat. 
ing l ttype of Test Unit for checke 
tng output of a Generator. 





TELEVISION SETS 
RADIO RECEIVERS 
F.M. (Frequency Modulation) 
RECORD CHANGERS 
AUTO RADIOS 
AIRPLANE RADIOS 
PUBLIC ADDRESS Systems 


(Rig) —s Instructor explaining operation 
Cathode Ray tube used in 
, o~, Television Set.) 


YOU Can TRAIN in the Great SHOPS of COYNE 


Prepare NOW for a real future the Mail Coupon for (oO) 7] 3 

quick, practical way. Come to the Great FREE BOOKS T Cc = | . 

Shops of COYNE in Chicago. Largest 2 l £7 
Se coy “1 DD 


1 best equipped school of its kind—now cele- ¢ 
rene (| Ac yasaanty 


g our 50th Anniversary. GI approved. 
ee ee 


Finance plan for non-veterans. Mail coupon, 


“ , F \ B. W. COOKE, President 
NOT **‘HOME-STU ~ "Cc OU pon sat oy COYNE ELECTRICAL & 
Coyne you learn on real, tull-size ¢€ quipn : RADIO SCHOOL, Dept. Be-723H 

rained instructors show you how, then you di 500 S. Paulina St., Chicago 12, TH. 

typical jobs yourself. We don't teach by mail. : er oes , 
Send FREE, the book or books checked below, and 

CLIP COUPON NOW for big new illustrated details of your training offer. This does not obligate me 

Coyne book on either ELEC jb eaped§ 84 and no salesman will call. 

DIO-TELEVISION. Both books sent FREE it | o . : ae 

you wish. No ob! igation; no s nat will call. 0 ELECTRICITY 0 RADIO-TELEVISION 

Get the facts now! 


B. W. COOKE, Pres. 
ELECTRICAL & 
RADIO SCHOOL 
500 S. Paulina St.._Dept. 89-734 
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w BIG PROFITS 


IN YOUR OWN BUSINESS? 


NEW “MIRACLE FINISH” 
MAKES IT EASY 


SPARE TIME — FULL TIME 


HELP FILL HUGE DEMAND —Yes rich 

profits are waiting to be tapped in this NEW 

field. New MIRACLE FINISH gives a velvety. luxuri- 
us surface to radios, lamps, toys. signs, store dis- 
Plays. figurines, auto dash boards and hundreds of 
Other items. Make old objects beautiful and saleable— 
Make new things worth much more with this soft, rich 
fovering that can be applied to any surface 


START RIGHT AWAY-— You can learn in a few days 
fo start MAKING MONEY! Everything you need is 


furnished including fully illustrated instructions that 4 


are complete and EASY to understand. Every point is 
#@xplained, to show you how to start on the road to BIG 
MONEY. spare or full time right in your own home 


Fiok-Kraft makes old things 
new! Covers: Wood, Plastic. 
Fabric, Metal, Glass, Plaster 
—any surface. 


EVERYTHING COMPLETE —In addition to full in- 
structions. you get a complete set of materials that 
@able you to start at once. A few cents worth of 
materials can mean many dollars in return to you 
$5.00 per hour and more is easy—Add to your income 
from regular job or start your own business 


ACT NOW-—srasp this opportunity TODAY—Start 
your own business. It's too good to miss' SEND NO 
MONEY—Mail coupon today for full details and free 
sample of FLOK-KRAFT covered material and hun- 
dreds of useful and profitable ideas. 
Do it NOW— be first! 

SEND NO MONEY%) 


COAST INDUSTRIES Dept.17 
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Building a New Moon” [PS, May ‘49, p. 
106]. He states that a 10,000-m.p.h. craft 
could never slip out of the grip of earth’s 
gravity. If he means that this holds true 
with those fuels we now have at our dis- 
posal, he is probably right. 

But we should some day, in the not-too- 
distant future, perfect an atomic drive for 
space craft. With an ample fuel source, 
such as an atomic drive would have, what is 
to prevent a space craft from accelerating 
to 10,000 m.p.h. and holding that speed 
with the power on until it reaches the neu- 
tral point of gravitational influence between 
the earth and the moon, or even Mars o1 
Venus? 

Nei J. CRANDALL 
Denver, Colo, 


Sir: 

, Why a three-stage rocket? The ex 
haust velocity of five miles per second can 
easily be reached with hydrogen and oxygen 
fuel. 

DonaL_p RapFrorp WRIGHT 
Felton, Calif. 


Let Willy Ley speak for himself: 


Since the whole article was devoted to 


the proposition of an orbiter with chemical 
fuels, atomic energy was clearly not under 


consideration, 

The reason for making the rocket a three- 
step rocket, and for calculating the weights 
which I used in my article, is that I wanted 
to show that the orbiter could be established 
by the use of well known and well tried fuel 
combinations, namely watered alcohol and 
liquid oxygen. I know, too, that hydrogen 
will produce higher exhaust velocities—in 
fact almost three times as high as those used 
in my calculations. But it is not yet a well 
tried fuel; we don’t know how long the 
motor would stand up. 

Besides, hydrogen is not quite as won- 
derful as its high exhaust velocity may seem 
to indicate. Because it is of very low den 
sity, even when liquid, the rocket would 
need very large tanks, which would reduce 
the ratio between take-off weight and dead 


weight. 


PS Bird House Wins Prize 


Sir: 

I've always wanted to write and tell you 
how I enjoy your magazine and how useful 
it always is. I've been reading your maga 
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GREATEST OFFER IN 17 YEARS 
°BULLETIN: 


Fires, Sporting Events, Major happen- 
ings and other news events are being 
covered by Television Camera Crews 
in a grewing number of areas. Let us 
show you how to prepare to enter 
the profitable and exciting technical 
phases of Television, Radio, Electronics. 
Mail coupon. Get Free information | 
about our greatest offer in 17 year 


Send for aia 
FREE Information 


See HOW—in your own home— DeForest’s 

Training, Inc., now brings you one of today’s 

most complete combinations of major home 

training aids. You (1) Learn-by-Seeing from 

D.T.1.’s exclusive instructive Home Movies. 

You (2) Learn-by-Reoding from well-illustrated 
essons. And (3), you set up your own HOME LABOR- | 

ATORY where you Learn-by Doing from Ié shipments 

of Radio-Electronic parts which you use and KEEF 

” te work over 300 instructive... fascinating projects. 

This includes building the valuable 6 tube “Superhet” RADIO 

and commercial-type OSCILLO-SCOPE, R-F SIGNAL GENER- 

ATOR, and Jewel-Bearing MULTIMETER, pictured ot right. 

You may use this test equipment to help you earn real 

money—both in your spare time and later when working 

full time in the field either in a good job or your own 

business. Get complete facts. Mail coupon today! 


y MODERN CHICAGO LABORATOS 


if you prefer, you con get ALL your preparation in our ne 
training laborotories—among the finest of their kind. Train 

o wide voriety of commercial equipment . . omple instr 
mojor training advontoge. Write for details. (The C 
Program is available to qualified veterans under the 


plete your training, 
Employment Service 

mare to you without extro 
oluaple oid to help you 


get Sorted. 


You'tlso vse HOME MOVIES! 


--@ D.T. 1. Exclusive!... 

D. T. 1, alone, includes the use 

of one of today’s most effective 

training aids... MOVIES...to help 

you learn important 

fundamentals faster, 

easier at home. See : t . 

electrons on the march, “ 

end ettar teudeatinn . 3 MAIL THIS OPPORTUNITY COUPON NOW! 
“hidden action*—a re- S 

markable home train- PS DeForest’s Training, Inc. 

ing advantage that SS S 2533 N. Ashland Ave., Dept. PS-F7 


speeds your progress. PR S$ . Chicago 14, lilinois 


Please give me plete facts showing how | may 


prepare to make my start in Television-Radio-Electronics. 


DeFOREST’S TRAINING, INC. 7 age 
CHICAGO 14, ILLINOIS —_ nn 
Affiliated with the DeVry Corporation. Buriders of Electronic and Movie Equipment City Zone. Stote 
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zine since | was a boy in school and still do 


la J | It also is such an inspiration to my son and 


keeps him busy doing and making projects 
| ) I 


. . begins Your | from plans in the magazine, for which I am 


| very thankful. My son recently built a bird- 

house from plans in your April issue [p 

Vi 197] and won first prize for the senior divi- 
ion | sion in a competition sponsored by the 


Cleveland Bird Club. I have never seen 
him as happy. 

Epwarp L, SEMALA 
Cleveland, O. 


Anyhow, It Was a Good Idea 
Sir: 

We have noted on page 108 of your Feb- 
ruary issue, under “I'd like to see them 
make .. ..” a reader's suggestion calling for 
i “homogenized” paint. We, also, have had 
our turn thinking about the “ideal paint,” 
which would not settle out of suspension 
and, as most paints do, form a hard cake of 
pigment on the bottom of the can. The 
idea grew and became so compelling that 
we got busy and produced just such a paint. 


Cavin C, WOLFE 





National Paint Co., 


Your Success in Aviation begins with thorough, prac- Seattle. Wash, 


tical Embry-Riddle training. Engineering and mechanic 

students work on live aircraft in girline size hangors Sir: 

study design in spacious, well-lighted classrooms. Flight . i A 
sailed dati trie as candid ahaa fly an ... We have been making homogenized 
round in Miomi’s perfect flying weather. And at world- paint for a year and a half... 

famous Embry-Riddle you live amidst the international Ropert M. LoNGMAN 
hustle and bustle of the world’s greatest air center Longman & Martinez 

Never hos there been such opportunity for you in Brooklyn. N. ¥ 

Aviation. The demand for trained men far exceeds a 

the supply. Embry-Riddle prepares you in a few short 

months for all fundamental flight, engineering and : . . 

mechanic positions, including the new, wide field for Easier Way to Etch 

combination gbility (pilot plus mechanic certification) 

Take advantage of the magnificent training facilities Sir: 

at vast Opa-locka Airport, operated entirely by I read with interest your article “How to 
Embry-Riddle. Study under the best instructors... .backed Etch Aluminum PS. April “49 p. 200]. I 
by Embry-Riddle’s quarter-century of aviation training 
experience. Live directly on the Airport. Enjoy Florida’s 
matchless climate year-round, its 

wealth of sport and recreational the usual method is to employ an acid 
Careur HOW at Vabor-thadie > { usually muriatic (hydrochloric) to etch the 


have done many etchings on copper, zinc 
and aluminum. As the authors point out 


surface of the plate. This is necessary for 
copper. However, with either zinc or alumi 


Send coupon today for new cotalog and proof of 
career opportunities for Embry-Riddle graduates 


AUTHORIZED G. |. TRAINING num there is a much faster and simpler 
Sone henenetniie etching solution that I have tound extrem 


Dean of Enrollments - Dept. 9! | 
Embry-Riddle School of Aviation (1) A.&E. Mechanic ly satisfactory. This is a solution of cupric 
) 


Miami: 30, Florida [_] Commercial Pilot chloride. or so-called copper « hloride It 
(] Engineering 

C) A&E. Combined with 
NAME . Commercial Pilot much safer and easier to handle than an 
oO Flying Mechanic 


Please Prim comes as a blue powder or crystals and is 


acid solution 


ADDRESS 
™) Drafting & Design . 
ty 0 To use, you merely put two o1 three tea 


Veteran 
he: 
State = Age Check One ( Fixewrer ns spoonfuls i about al half to a pint ot water 


TRAIN IN MIAMI-- AIR CAPITAL OF THE WORLD the amount is not critical), in which it is 


]4 POPULAR SCIENCE 








INKY EW TORS 


Patent laws encourage the development of inventions. 

We recommend that an inventor employ a registered Patent 
Attorney or agent. if the inventor is not familiar with patent 
matters. This is because the value of a patent depends largely 
upon the skillful preparation of the specification and claims in 
the patent application. 

The firm of McMorrow, Berman and Davidson is registered 
to practice before the United States Patent Office. Addition- 
ally it engages patent attorneys able to readily understand 
inventors’ disclosures, to advise concerning patentability. and 
to prepare appropriate specifications and claims. 

If an inventor believes he has an invention, a search of the 
most pertinent prior U. S. patents should be made and a report 

‘ ebtained relative to its patentability. Where such report in- 

dicates that the invention appears patentable, in order to 
secure protection, diligence should be exercised in making 
application for a patent. 

Send for a copy of Patent Booklet entitled “How To Protect 
Your Invention.” This booklet contains information on patent 
protection and procedure. You will also receive an “Invention 
Record” blank. This will be promptly forwarded to you upon 
request—no obligation. 


McMORROW, BERMAN & DAVIDSON 


Registered Patent Attorneys 
PATENTS ° TRADE MARKS . COPYRIGHTS 


1421 VICTOR BUILDING, WASHINGTON 1, D. C. 














McMORROW, BERMAN & DAVIDSON 


Registered Patent Attorneys 

1421 Victor Building, Washington 1, D. C. 

Send me your Patent Booklet, “How To Protect Your Invention”, and also “Inven- 
tion Record” form at once. | understand this request does not obligate me. 
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1 Can Make YOU A New Man, Too 
in Only 15 Minutes A DAY! 


“Dynamic Tension” Does It! 


Dynamic Tension 


“Dynamic Tension 
build muscte 


FREE BOOK Evertasting Health 
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1 
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CHARLES ATLAS, Dept. iV, 
115 East 23rd St., New York 10, N. Y. 
' ~ P 
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readily soluble. Then the prepared plate is 
flooded with the solution and almost im 
mediately bubbles of gas will appear, show- 
ing the metal is being acted upon. 

The total time for this operation is only a 
few minutes—depending upon the strength 
of the solution. I have often completed 
“biting” in three minutes. Also, there are 
no fumes or obnoxious smells 

Horace F. W. Warpen, M.D. 
Dearborn, Mich. 


Emergency Zipper Repair 
Sir: 

Your article on fixing zippers [PS, April 
"49, p. 209] shows a perfect repair job but 
does not give the answers for a quick 
remedy in an emergency. I have worked 
out two such answers: 

Where tools are available, the slide can 
be opened wide and reinstalled at the 
“open” end. By clamping it shut there, the 
job of closing the zipper is eliminated. 

Where tools are not available, is pos 
sible to put the slide back on the track by 
cutting the track near the “open” end and 
starting this into the slide. This emergency 
method proved very useful to me when a 
trousers zipper failed during a train journey 

A. HANSEN 


Kenmore, N. Y. 


PS Takes a Trip 


Su 

In March, 1947 
ippeal for packages of food or clothing for 
Europe. The station offered to supply names 
ind addresses of persons in practically every 


I heard over the radio an 


country. 

Holland was always an interesting coun 
trv to me—because of the wooden shoes and 
windmills, | guess; so | wrote for the name 
of a family in Holland. I got the name of a 
man who had been a POW in Germany for 
nearly five vears. The letter said that he 
and his wife had three children 

I made up a package of foodstuffs, in 
cluding plenty of candy and bubble gum 
and slipped into it an issue of PopuLar 
ScieNcE. Two months later I got a letter by 
tir mail stating that he had received my 
package and that WONDERFUL MAGA 
ZINE. Now I send him some about every 
three months 

Forrest G. Irwin 
Springfield, O 








MECHA N ics Master All Phases 


JOBS LIKE THESE ARE 
AVAILABLE TO TRAINED 
MECHANICS. CHOOSE THE 
FIELD YOU LIKE BEST 


| Get Complete Training | 








Diesel Fuel Injection 
Automotive Motor Tune-up 
Diesel Engine Rebuilding 
General Garage Mechanic 
Agricultural Implements 
Auto Engine Rebuilding 


Auto Elec. Service RA 
Public Utilities Shop-Method Home Training by 
Peete enhesn an Established Resident School 
Bu : he Truck I asian Prepares you for Many Good Jobs 

2US & KR Ls 28 

" : ? ee . Opportunity is everywhere for the 
Industrial Maintenance trained Diesel - Auto Mechanic. 
Contracting & Excavating Highways throng with cars, busses, 
. 2 - - i trucks tractors. Garages and Serv- 
Business of Your Own ce Stations are kept busy. Fac- 
AND MANY other tories, ships, farms, railroads, gen- 
similar openings. eral industry, are dependent upon 

engine power. Here's a dynamic 
fast - growing field that needs 
As a National Schools graduate, trained men who know ALL phases 
you are trained for ALL opportuni- installation, operation, maintenance 


ties in the Diesel & Auto Industries ind repair. Now—National Schools 
offers you a practical, all-embrac- 


ing Diesel-Auto Mechanic's Course, 


EARN WHILE you LEARN including all of these advantages: 
: 4 Complete training, covering—Diesels, 
hour practical Master S! p High Speed and Heavy Duty; Semi- NEW, ILLUSTRATED 
Home Training ou Diesels, Gasoline and Special Fuel BOOK & SAMPLE 
me in your spare Engines AND Allied Mechanics. 
Spare Time Basic Lesson Texts LESSON SHOW 
ich show you Diesel Installation HOW WE TRAIN 
hile you Learn Operation— Maintenance 
noney and experience Diesel Chart Manual YOU...SEND 
earn by DOING Spare Time Lessons 
ws lg —# FOR THEM { 


Engine Service Manuals 


Engine Repair 
TOOLS AND EQUIPMENT Drive Systems Veanes 
. ween we trainin Diesel Electric Power 
- vai . pa : Thermodynamics 
plete, we Fok you selected me- 
anic’s s and equipment, TOOLS AND EQUIPMENT Y 
ustrate a be yw, including all- INVESTIGATE ~ APPROVED 


too 





ff your instruction sain Secure Full Information nS FOR 
SY 


VETERANS 


Check coupon below 


WE GIVE YOU TOOLS OF YOUR TRADE 
NATIONAL SCHOOLS - 


LOS ANGELES 37, CALIF. * EST.1905 Ne: 
FIND OUT NOW...MAIL COUPON TODA 


NATIONAL SCHOOLS, DEPT. 7-PSD 

4000 South Figueroa Street (eS te quadiepe or 
Los Angeles 37, California ents on penny paeteers) 
Mail me FREE the book. YOUR Hd yA A DIESEL- AU'1¢ 


MECHANICS, together with the Sample Les I understand 
I may keep and use the information with no “obligation 
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EARN MORE wh wee 
At NEW GUARANTEED Se 
DRAFTINGHE eee 
PROOF TENTS 2 Burner Ramphook nant 


” WIS Hiking bag 8”°x10" w strap 


6° Collapsible Canoe complete 


STEADY i ” 15.75 3-man Rubber Boat 


| 9 27.50 5-m Rubber Boat 
EMPLOYMENT 14° 37.50 7-man Rubber Boat 
we Li i 


YY 2S 


icket, Ponche 


‘ over 
‘2 16’ $5.50 1-man Rubber Boat 
MORE OPPORTUNITIES ‘220 65.50 Bau _- vith paddle on 
’ FOR PROMOTION -om Ge) Metker & Sewn © 
$0’ 125.50 Sleeping Bag... 
im at work making good money as a draftsman. * «2 Oused 19.50 25°x72” Air Mattre $12.50 


1 glad I sent the coupon to Chicago Tech for that Free Send check or money order or 25% deposit on C. 0. D 
Trial Lesson and found out how easy it is to learn Draft , 


ng in spare time at home. Today I feel secure in my job | | ROCKAWAY SALES CO. noure <6. nocxaway. w. 4 


because the draftsman’s work comes first on any new Write for free catalog—all items shipped charges collect 
project And, in addition, draftsmen can't be replaced 


with machines, What's more, I feel I'm slated for promo 
tion und more pay, because I see so many draftsmen ad FARN IN SPARE TIME— 
vancing to high-pay jobs by Easy PICTURE 


~ 
LEARN IN SPARE TIME—AT HOME! CARTOONING ee SN eg), 











(or at the College in Chicago) Same > F Method that has helped 
o teve Canyon.** ** 
\ few hours of pleasant home study every week—that’s | Winkie."’ “Guy Our was 
ill, No interference with vour present job. All the tools — ‘* “Strange As it Seems "* and many 
nd 10¢ P 


you need; drawing outfit included. With Chicago Tech's + 
Ay A, 


help, you train yourself step by step. This tested method ° 
dcouned aa 4h Game at CEE Geneon eee | ee ee OF CARTOONING 
ee ‘ cars © progress——prepares 4927 Cleve. Transit Bidg.. Cleveland 14, Ohio 
men quickly for good positions in industry. 


FREE INFORMATION—SEND COUPON ACCOUNTING 
To prove o voL how easy i ) n 

Drafting’ at home ‘by ‘the Chicago. ‘Tec CATH BOOKKEEPING 
method, we will send \ t 'R TR 11s t lly renowned a 1 


LESSON No charge } n, now o graduat mn good salar 
ater. Fill out and mz ul nd le <cOmnition an 


DOSS Cars Somne 1 a Si k . . he sent pu :EREE 
BUSINESS UNIVERSITY AND 
EXTENSION SCHOOL 


619 W. MAIN ST. OKLAHOMA CITY 2, OKLAHOMA 





4-226 Tech Bidg., 2000 So. Michigan Ave... 
Chicago 16, Iilinois 

lail me FREE Lesson wit? 

nities in DRAFTING 


PIANISTS — Send for FREE Booklet showing how you may 

greatly improve your technique, accuracy, memorizing. sight 
reading and playing thru Me ntal- 
Muscular Coordination. Quick results 
Practice effort minimized Used by 
famous pianists, organists, teac hers 
and students. No obligation. 
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_i BROADWELL "STUDIOS, Dept. 249-G, COVINA, CALIF. 


leorn Neon Interesting, clean work, BIG PAY—$1.50 to $2.00 an 
hour to start. Our 12%) week Job-Practice Course gives you practical 
training in Glass Blowing, Neon Tube Bending, Color Gassing, other 
branches. No home study. No text books. No mothemotics. FREE 


FOLDER explains. Write today 
G. I. APPROVED 330 Be a "aes 12, Wl. SSX 


_——~"\_ WRITE FOR YOUR FREE copy oF re New. 
KRW HYDRAULIC PRESS BOOK 


Describes all manner of Production 
and Shop Work on KRW Hydraulic 
and Bench Type Presses. 32 pages 
illustrating the new KRW Hand- 
operated, Electric-operated and Air- 
operated Hydraulic Presses. 25 to 
100-ton capacities. 
Write for your copy today. 


K. R. WILSON, DEPT. 54, 215 MAIN ST., BUFFALO 3, N. Y. 
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al ngs Pee. Just 2 of the Many Letters of Praise 
It wo ore t in 210 »-t 7 i | {MoToR's Manual p e “y 


Same Fe EE OT ANUAL eee is. : ~~» SCHROP, Ohio > SAM OROONEZ. Cal. 

MoToR’s TRU aad wii o er 

Covers EVERY job, 00 Citas and Adjustment 1 MAIL COUPON NOW FOR 7-DAY FREE TRIAL 

EVERY truck ’ if rts, ibles of 

1936 t dlp orl, M nts and Cl . | MoToR BOOK DEPARTMENT 
s spp Ret Desk 27, 250 West 55th Street, New York 19, N. Y. 

MORI ‘ F 





ms, aes | ecton's AUTO REPAIR MANUAL. I! 0.K 
1 7 days plus « deliver arse 
SEND NO MONEY in ang Pana payment 90'S 
n' W ith order.) ; pibisy 
tn MoToR's TRUCK REPAIR MANUAL 
O.K. I will remit $2 in 7 days, and $2 
felive arge th final pa 
Foret price 





ne ¢ 

box in pt. De so Y t ' 

treet, Nev \ City & Zone N 

SAVE 35c delivery charge | 
‘ rder for f , 


coupon. 

Published by MoToR. The 
Leading Automotive 
Business Magazine 
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MEN-IF YOU VALUE 


Your Future- 
read this 


FREE BOOK 


Tells You How to Win 
Bigger Pay and Real Security 


This book is yours without a penny of cost. ‘Your Future 
in Refrigeration and Air Conditioning” tells you what's in 
store for you in this fast moving. big pay fieid. No obliga- 
tion. We want you to have this big, fascinating book. We 
want you to have the opportunity to read it—and to 
decide for yourself whether this is the field for you. You'll 
see pages of interesting pictures showing men on-the-job 
in Refrigeration and Air Conditioning. You'll read all 
about the fine opportunities in this amazing industry 
This can easily be the most important book you'll ever re- 
nd read—because it concerns your own future! Re- 
frigeration and Air Conditioning has plenty of room for 
trained men—to handle good paying jobs in the many 
branches of this great industry. Almost unlimited future 
for men who know this work. Now you may learn Refrig 
eration and Air Conditioning at home in spare time. No 
need to give up present job or income while preparing to 
step into a better job. Act now! Simply write your name 
and address on the coupon below and mail today. Get 


your free copy at once 


INDUSTRIAL TRAINING INSTITUTE 
2150 Lawrence Avenue, Dept. W-2, Chicago 25, 


MAIL COUPON NOW wo Siiication 


FPS SOSO SS SSSSSSSSSSSSS8S8SSSS8E8E05 

8 Mr. C. H. Smith, President, 

§ Industrial Training Institute, Dept. W-2 

82150 Lawrence Avenue, Chicago 25, Illinois 

8 Pleas end me a FREE COPY of “Your Opportunity 
I gerat nd Air Conditioning’’ by return mail 


ceive 


5 


Name 
Address 


cit und Zone State 
eee eee ee eee eee eee ee eee eee eee ee 
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1 MAN PUTS IT ON TOP!! 


By employing the principles of counter balance and leverage 

the Superior One Man Boat Loader virtually loads itself onto 

the car. There is NO LIFTING. 

Rack hos only 1 moving port and is constructed of all steel! 
| bar, d on oversize suction cups to corry o 

boat up to 54" ovtside, weight 150 Ibs. 

inquire at your Sporting Goods Dealer. If your Dealer 

doesn’t stock our Loader, write to us giving his name and we 

will be glad to send both of you more detailed information. 

RETAIL $28.75* 


Saypoe SPORTS EQUIPMENT, INC. 
87-95 STATE STREET, LYNN, MASS. 


*Prices may vary slightly according to your locality. 





HANDBOOK OF AIRPLANE 
MAINTENANCE & OPERATION 


Easy self-study course and up-to-date reference manual in one 
low-priced book! Covers basic principles and functions, construc- 
tion, repair and maintenance of every part of the modern air- 
plane. 512 pages, 600 pictures, over 300,000 words! 2,500-item 
index! Specification data sheets of world’s leading types of air- 
craft. Only $5.00—refunded if not fully satisfied after week's trial 


NATIONAL ASROMAUTICS COUNCIL, tns., Dept. 807 
37 West 47th Stree 19, N. Y. 


ENORMOUS PROFITS ‘ASTING 


Write today for NEW FREE CATALOG 


ast thousands of perfect figurines 
Start NOW 





Moe rubber for 3 molds 


31.30" postpaid 
PLASTIC ARTS STUDIO 


Route 5, Dept. 3 
MUNCIE, IND. 





3,000 R. R. 
le a RR 
pertant, responsible work 
high. $280 to $340 per month or more 
agent about this opportunity, Our plac ement record of qualified 

early 100%. We've placed railroads want our 

A dependable school since 17; located downtown, Start any 
Part-time work available cts free—write today 


BOYLES COLLEGE—Dept. 17— 8th at Harney—Omaha, Nebr 


Station Agents Needed Now 
Station agent in 4 to 6 months. I 

that's why the salary is 
Ask your local 


APPROVED 
FOR 


VETERANS 














TRAIN NOW FOR AN 


AVIATION CAREER 


IN SUNNY SOUTHERN CALIFORNIA 


MAXINOM TRAINING IN MINIMUM TIME 

jell TICAL ond MASTER 

AVIATION mechanacs since 1929... America’s Finest Aero 

novtical institute ...7000 successful graduotes ... MAKE MORE 

MONEY... MAIL COUPON TODAY. APPROVED FOR VETERANS. 
Boord and Room now availabie. 

Without obligation, send free logue with full information 














CAL-AERO TECHNICAL INSTITUTE 


GRAND CENTRAL AIR TERMINAL + GLENDALE 1, CALIFORNIA 





AUDELS CARPENTERS & BUILDERS 
GUIDES—(4 Book Set) $6 


A practical illustrated trade assistant on modern construction for 
carpenters, joiners, builders, mechanics and all woodworkers. 
4 vols., 1600 pages, 3700 a a4 indexed, flexible 
covers. Each volume sold separate 


AUDELS PLUMBERS '& ‘STEAMFITTERS 
GUIDES—(4 Book Set) $6 


A Practical Trade Assistant & Ready Reference. Explains in plain 
language & by clear illustrations, diagrams, charts, graphs, ple- 
tures principles of modern plumbing practice including Marine 
Pipe Fitting and Air Cc 3h 4 Vols.—1670 Pages——3642 
Diagrams & Illustrations. Each Vol. Sold Separately $1.50 @ Vol 


AUDELS OIL BURNER G 


384 Pages Covering Installation, Servicing & Repairs All Types 
AUDE & Industrial Burners. Illustrated. Highly TT DE. 


AUDELS HOUSE HEATING GUIDE. $4 


1000 Pages Covering Working Principles, Installation, DE. of 
All Modern House Heating, Ventilating & Air Conditioning Sys- 
tems. DELS. New Radiant Heating. Fully Illustrated & Indexed. 


AUDELS REFRIGERATIO 
AIR CONDITIONING GUIDE 


New from Cover to Cover——1280 Pages, Fully Illus. Covering 
basie principles, servicing, operation & repair of household, com- 
mercial & industrial ny ony 6 =. conditioning. A gold 
mine of essential important facts ers, RKERS users. 


AUDELS SHEETMETAL WORKER 
HANDY BOOK 


Practical inside information. Fundamentals of Sheet Metal Work. 
388 pages. Illustrated. 11 sections. Clearly written. Essential & 
important facts, figures, pointers in everyday language. Ref. Index. 


DELS SHEETMETAL 
PATTERN LAYOUTS 


Developed by Experts for Sheet Metal Workers, Layout Men « 
Mechanics. A Practical Encyclopedia in 10 Sections, size 7 x 10 
s 2—1125 Pages—350 Layouts—1600 Illustrations. 1001 Key 
Facts. Fully indexed for ready reference in answering your layout 
wroblems. Covers all phases of - metal work including Pattern 
Cutting, Pattern Derelopment Shop Procedure 


AUDELS BLUE PRINT READING 


For Mechanics , = my rt ane all types of blue print reading 
including ship & pages, fully illustrated. 


AUDELS MATHEMATICS & 
CALCULATIONS FOR MECHANICS $2 


Mathematics for home study or reference. 700 pages, 550 illus. 
Sg cal mathematics seme beginning. How to figure correctly. 
sy, correct methods covering complete review. Illus. & Indexed. 


AUDELS AUTOMOBILE GUIDE 


A practical quick ready reference book for auto mechanics, service 
men, operators & owners. Explains theory, construction & servie- 
ing of modern motor cars, trucks, buses & auto type Diesel en- 
gines, ae pases. AL i 55 chapters. Indexed. A 
tandar¢ draulie drive covered. 


AUDELS DIESEL ENGINE MANUAL... $2 1 


A practical, concise treatise with questions and answers on the 
theory, operation and maintenance of modern diesel engines. 
Over 400 pages, fully illus. All details plainly brought out, this 
hook is of extreme value to engineers, operators & students. 


AUDELS WELDERS GUIDE 


A concise, practical text on operation & maintenance of all welding 
machines for all mechanics. Over 400 pages, illustrated. Covers all 
methods of electric and acetylene welding including airplane work, 


AUDELS MACHINIST & TOOLMAKERS 
HANDY BOOK $4 


Covers modern machine shop practice in all its branches. Tells 
how to set up & operate lathes, screw and milling machines, 
shapers, drill presses & all other machine & hand tools. 1600 
pages, fully Ulustrated. Indexed. 5 sections. 1—Modern Machine 
Shop Practice. 2—lue Print Reading & How to Draw. 3—Cal- 
culations & Mathematics for Machinists. 4—Shop Physics. 5— 
liow to Use the Slide Rule. 60 chapters. Easy to read and under- 
companion that answers your questions. 


AUDELS ELECTRIC MOTOR GUIDE $4 §-E 


Practical Information Covering Construction, Control , Maintenance 
& Wiring Hookups of All Types Electric Motors also Armature 
Winding. 1000 Page: ustrated & Indexed. 


AUDELS ELEC. WIRING DIAGRAMS $1 


210 Pages. Illustrated. Gives practical facts on wiring of elec. 
trical apparatus. It shows clearly how to wire apparatus for prac- 
tically all flelds of electricity. _- yt pd] complete & self- 
explanatory. Highly Endorsed Pock ‘omy 


AUDELS PRACTICAL ELECTRICITY $4 


A key to a practical understanding of Electricity. For main- 
tenance engineers, electricians & all electrical workers. 1440 
ages, 2600 Illus. Covers important electrical information in 
handy form—including wiring for Light & Power, Indexed. 


AUDELS RADIOMANS GUIDE 


\ key to the practical understanding of radio including Frequency 
Modulation, Television, ete., Aircraft & Marine Radio. For radio 
ngineers, servicemen, amateurs, 914 Pages, 633 Illustrations & 
IMagrams. Photos. Review Questions & Answers, Reference Index. 





= 


REFRIGERATION ELECTRIC 


+) WELDING 


BOILERS 


2 
4 


* Lume: 
I» 
‘4 


‘cad n DELS : 
MECHANICS ' 


AN AUDEL GUIDE IS A GOOD FRIEND! 
Step Up Your Own Skill with the Practical Facts and Figures of 
Your Trade. Save time and money with right methods, short cuts, 
labor saving ideas. CHECK NOW! You can look over any 
Audel Guide in your home. Start the Easy Payments if satisfied. 


oe ee ee CUT HERE oe oo me = 


IM AIL ORDER 


PaupEL, Publishers, 49 W. 23 St., New York 10, N. Y. 
Please mail me for 7 days’ free examination the books 
J marked (X) below. I agree to mail $1 in 7 days on each 
book or set ordered, and to further mail $1 a month on each 
book or set ordered until I have paid the purchase price. 
If I am not satisfied with Guides 1 will return them. 
DAUTOMOBILE GUIDE, 1700 Pages. .... =. 
DIESEL ENGINE MANUAL, 400 Pages e e 
(WELDERS Gul . A 


w 
> 


Si Sen JG Siees, aaeiaeess 


MASTER PA 
“GARDEN Yo GROWERS ed one: Set). 

E OIL BURNER GUIDE, 384 

4 OHOUSE HEATING GUIDE, 
OREFRIGERATION &A 
OSHEET METAL WORK setae 

i SHEET ME METAL PATTERN ‘LAvOU 


‘AIRCRAFT WORK 

MECHANICAL DRAWING ‘Gdip DE: 160 
i MECHANICAL DRAWING & DESIG: 
MATHEMATICS and CALCULAT! 700 Pages . 

EMECHANICAL DICT RY, 968 Pa 
OMACHINISTS & ote od Handy ;, 1600 Pages. 
CMILLWRIGHTS & Mechanics Guide 20 Pages. 
f 


ERS & FIREMA\ y sis Pa 
EERS & FINEMANS EX EXAMINA (ONS, S88 Paces 
HYDRAULICS & Air Sar 
EERS Han 


‘ oe and Mechanics Guides ic, Teck Set): 
on Practical ENG a . 

is ELECTRIC brag DIAGRAMS be 
DELECTRICIANS EX : tay e "Pases s. 


OTOR GUIGE, 10 1000 Page Pages : 
PRACTICAL ELECTRICIT “=, 1440 Pages. 
lL POWER ree IONS, _ — . 


es (12 Book Set). 
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INVENTORS 


A patent is a valuable right. On the 
basis of a constitutional provision Con- 
gress has established a 
which inventors may secure the exclusive 
right to prevent the unauthorized use, 
inven- 


system under 


manufacture and sale of their 
tions for periods of seventeen years. The 
inventor secures this protection by ob- 


taining a patent. 


Unless an 


familiar with such matters, he is advised 
to employ a competent registered patent 
attorney or registered patent agent, as 
the value of patents depends largely upon 
the skillful preparation of the specifica- 


tion and claims. 


inventor is thoroughly 


This firm is registered to practice 
before the U. S. Patent Office and is 
available to assist inventors in the prepa- 
ration and prosecution of their cases. 
Detailed information and the preliminary 
steps to take to obtain patent protection 
will be furnished upon request. 


Form below for mailing convenience 


EVANS 2. Co. Hind. Gane 


REGISTERED PATENT ATTORNEY 
440-H MERLIN BUILDING, WASHINGTON 6, D. C. 


VICTOR J. EVANS & CO 
440-H Merlin Building, Washington 6, D. 


Please send me without obligation a copy of your 
booklet “Patent Protection For laventors” together 
with your convenient “Evidence of Invention” form 


Name 
Address 


City and State 


COPYRIGHTS 


. ° ° . 
PATENTS TRADEMARKS 
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STUDY at HOME 


With An Educational Institution 


Men with specialized training win higher positions, insure 
larger earnings, and are bigger successes in business and 
public life. Opportunities NOW greater than ever before 
Send for our Catalog 


ARTS and SCIENCES 


Education: Letters; Public 

Psychology Sociology Physics 
Political Science Theology 
Mathematics; Sta 


Courses in Philosophy Health 
Medical Jurisprudence 
Chemistry: Plastics: Geolowy 
Business and Commerce; Accounting 
tistics; Agriculture 


ENGINEERING 


Mechanical, Drafting, Archi 
Steam. Aeronautical, Radio, Structural. Mining 
Petroleum, Marine, Chemical, Diesel, Automobile 
and Air Conditioning Engineering 


LAW 


Complete Professional Law Course inciudes 18 Hornbrook 
Series college grade soussocke Courses also in Commercia 
Law, Patent Law and Medi Jurisprudence 

McKinley- Reesevelt Incerperated, 4610- AB, Sheridan Rd., Chicago 40, III. 


Courses in Electrical, Civil 
tectura 

Industrial 
Refrigeration 





~ eh 
RAYE BURNS will teach you HOW te. ond ORIGINAL 
trations. All for only. 
Send n 


ee ONEY 

CARTOONS at home that you may -$ 85 
ame and address ‘tor tree details == 

LEARN TO 


SONT COPY—LEARN TO ORIGINATE! 
Course contains 26 tessons and ever 600 — 
RAYE semen Sees, Sept. § $, Box 3583, Govetend, Ohio 


nity appenre Revealed 


12” Hypnotism record in & Self-H nosi«.$5 
MELVIN POWERS. Protess:ena! epncties 1328 waste Sept 57, Hollywood 14. Calif 


STUDY AT HOME for Business Success 
and LARGER PERSONAL EARNINGS 
39 years expert instruction—over 114,- 
000 students enrolled. LL.B. Degree 
awarded. All text material furnished 
Easy payment plan. Send for FREE BOOK 
NOW — Law and Executive Guidance.’ 


AMERICAN EXTENSION SCHOOL OF LAW 
Sept. 16-PS, 646 N. Michigan Ave., Culeage a4, 1. 


SECL NYL ons | 
GUARANTEED RUNS! 


AGAINST 
The ONLY nylon hose in the world replaced FREE (within 
E- 


guarantee period up to 5 months) if they run or snag RE 
GARDLESS OF CAUSE! Nationally advertised. Complete 
line includes all weizhts from ultra sheer 15 denier to 
weight 60 denier All sizes, lengths and colors 
\ko complete line men’s fine hosiery 


EAR or replaced FREE! 


wrne 
including white 
guaranteed for ONE FULL Y 
Men and women, young or old--you can earn steady 
income writing orders. We deliver and collect. Advance 
cash plus big bonus. No experience needed. Spare or full 
time. Simply mail name onl address on postcarc for com- 


Nothing 


to pay 


gene FREE money-making sales outfits 


o ob ligation 


KENDEX COMPANY BABYLON 149,N. Y. 














TAERES BIC 
MONEY 1 
ORAFTING 


Join the career-minded men who are drafting success- 
ful futures for themselves. Design your own program 
for self-improvement. International Correspondence 
Schools can show you how. 


I.C.S. Courses in Mechanical or Architectural 
Drafting have helped many hundreds of ambitious 
young men get started in this rewarding field—have 
helped pave the way for promotions and salary increases. 


Each of the 400 I. C. S. Courses (covering business 
and technical subjects) is prepared by outstanding 
authorities with practical knowledge of their subject. 
Each is revised to meet up-to-the-minute developments. 


You want to be counted among tomorrow’s leaders. 
You want the rewards that come with training. Then 
get started by clipping and mailing the coupon today! 
It’s your application for a share in the future. 


ICS 


INTERNATIONAL CORRESPONDENCE SCHOOLS 


BOX 7634-M, SCRANTON 9, PENNA. 
Without cost or obligation, please send me full particulars about the course BEFORE which | have marked X: 





Air Conditioning and 
Piumbing Courses 

C2 Ait Conditioning 

0) Heating © Plumbing 

© Retrigeration D Steam Fitting 
Chemistry Courses 

OC Chemical Engineering 

© Chemistry, Analytical 

OC Chemistry, Industrial 

OC Chemistry, Mfg. tron & Steet 

OC Petroieum Refining © Plastics 

© Pulp and Paper Making 
Civil Engineering, Architec- 
tural and Mining Courses 

© Architecture 

© Arctutectural Drafti 

OC) Bridge and Building Foreman) 

OC) Building Estimating 

C) Civil Engineering 

OC Coal Mining 

© Contracting and Building 

C) Highway Engineering 

) Lumber Dealer 
© Reading Structural Blueprints 
} Sanitary Engineering 
©) Structural Drafting 


© Structural Engineering 
© Surveying and Mapping 
Communications Courses 
© Electronics 
© Practical Telephony 
} Radio. General 
C Radio Operating 
© Radio Servicing 
OC Telegraph Engineering 
Electrical Courses 
2 Electrical Drafting 
) Electrical Engineering 
OC) Electric Light and Power 
} Lighting Technician 
O Practical Electrician 
Internal Combustion 
Engines Cou 
D Auto Technician 0 Aviation 
O Dieset-Electric 
O Diesel Engines C Gas Engines 
Mechanical Courses 
© Aeronautical Engineer's, Jr 
© Aircraft Drafting (© Flight Engineer 
©) Forging 2 Foundry Work 
C) Heat Treatment of Metals 
© Industria! Engineering 


Age 


} Industral Metallurgy 
C) Machine Shop 
©) Mechanical Drafting 
© Mechanical Engineering 
© Mold-Loft Work 
© Patternmaking—Wood, Metal 
© Reading Shop Blueprints 
© Sheet-Metal Drafting 
© Sheet-Metal Worker 
© Ship Drafting 
© Tool Designing 
© Welding Engineering 
© Welding —Gas and Electric 
Railroad Courses 
© Air Brake © Car inspector 
O Diese! Locomotive 
© Locomotive Engineer 
© Locomotive Fireman 
Locomotive Machinist 
© Railroad Section Foreman 
Steam Engineering Courses 
D Boitermaking 
© Combustion Engineering 
© Engine Running 
OC Marine Engineering 
© Steam Electric 


D Ship Fitting 
© Tootmaking 


(2 Steam Engr. 


Home Address. 


Textile Courses 
© Cotton Manutacturing 
DC Loom Fixing ) Rayon Weaving 
OC Textile Designing 
© Woolen Manufacturing 


Business and 
Academic Courses 
DC Accounting D‘Advertising 
OC Bookkeeping 
© Business Administration 
© Business Correspondence 
C Certified Public Accounting 
OC Commercial Commercial Art 
© Cost Accounting 
©) Federal Tax 
© Foremanship 
© Good English 
© Higher Mathematics 
© Motor Traffic () Postal Civil Service 
© Retailing 
O Retail Store Managemen 
O Salesmanship 
© Sign Lettering 
O Spanish 
O Traffic Management 


© First Year College 
© Frene 
© High Schoo! 


t 
© Secretarial 


© Stenography 





City 


Working Hours__£ A.M. to 





Present Position 





Length of Service in 
World War I! 


Enrollment under G.1. Sill and P_L. 16 approved for World War 1! Veterans 


Employed by 





Special tuition rates to members of the Armed Forces. 


Canadian residents send coupon to International Correspondence Schools Canadian, Ltd., Montreal, Canada. 
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INVENTORS 


When you are satisfied that 
you have invented a matter of 
value—write me, without obli- 
gation, for full information 
as to what steps you should 
take to secure a Patent. 

The usual first step is to have 
a search of the prior U.S 
Patents conducted, so that I 
can report to you on the 
question of Patentability. 


PATRICK Bb. BEAVERS 
(Formerly RANDOLPH & BEAVERS) 
Registered Patent Attorney 


937 Columbian Building, Washington 1, D. C. 


Career Tr inginaM of Time 
RADIO—ELECTRONICS 
TELEVISION ENGINEERING 
_(e RADUATES of CREI residence school are pre- 

¥ ferred by industry because of their 
and ability. CREI prepares the young man for a 
good job in industry in a minimum of time 22 
years practical experience CREI offers an out- 
standing faculty, modern laboratories, shops and 
equipment. New stulents accepted twice monthly 
and each may advance as rapidly as he is capable. 
Basic course with one specialized cours« 
an average of 20 months to complete 
Approved for Veteran's Training. 


* Write for Details and Free Catalog 
CAPITOL RADIO 
ENGINEERING INSTITUTE 


Dept. 187A 16th & Park Rd. NW. W 
Washington 10, D.C 


Hundreds of manufacturers 
have requested our assistance 
in locating marketable new 
products 





framing 


requires 





PATRICK D. BEAVERS, Registered Patent Atty 
937 Columbian Bidg., Washington 1, D. C. 


Please send me full information on how 
secure Patents & Trademark Registration. 


Name 
Street 


City State 


SURPLUS BARGAINS 


ASSEMBLE VOUR OWN BINOCULARS! 


Complete Optics! Complete Metal Parts! 
WE SUPPLY FULL INSTRUCTIONS 


= GOVERNMENT'S 7x50 
. BINOCULARS 


Save More Than *5 Regular Cost 


METAL PARTS — Set includes al! 
Meta! Parts—completely finished 

for assembly of 7 X 50 Binocu- 
lars No machining required 
A s ly j J c 


Case i | 
{ Metal Pa 

Steck *842-N 

Postpaid, ; $4 

Total 
includes all Lenses and Prisms you need for assemi- 

These are in excell ent condit n—perte 

ave new low ref 


OPTICS Set 
bling 7 X 50 Binoculars 
or near-perlec " 
Stock = $102- N 
(These are standard American-made parts . . 

Ss and 99 ot 


or German.) 
aA ogee If you Ms iy both Binocular Optic 
dd \ F e Tax above pri 
ARMY $ 6x30 BINOCUL ARS We have complete 
Parts. Write for Cat N 
SLIDE PROJECTOR SETS 


n < 
$25.00 Postpaid 


» Mot Japanese, French 
jlar Meta 
mad Metal 


Optic 


$3.35 Postpaid 
Stock $3.35 Postpaid 
Stock =4029-N $2.85 Postpaid 
SIMPLE LENS KITS!—THE LENS CRAFTERS DELIGHT! | 


= 4038 N 
4039-N 


Stock 


$1.00 Postpaid 

$5.00 Postpaid 

$10.00 Postpaid 
Satisfaction Guaranteed 


P. O. AUDUBON 
NEW JERSEY 


Stock 2-N 
Stock ~5-N— +1 
Stock ~10-N 


Order by Stock No. 
Edmund Salvage Company 
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INSTITUTE of AMERICAN INVENTORS 


Dept. 3, 1926 Eye St. N.W., Washington 6, D. C. 


INVENTORS 


Whether an invention is patentable can be substantially de- 
termined by a search of the S. Patent records. Without 
*bligation, write for information explaining the steps you 
should take to secure a patent 


JOHN N. RANDOLPH 
Registered Patent Attorney 
205 Columbian Building Washington 1, D. C. 
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ROYALTIES and CASH 


FOR YOUR nt pereenengard 
Write for FREE booklet 


UNIVERSAL MARKETING co. 


354 Sowth Spring St. (Suite C) Los Angetes 13, Calif. 


TENTS/" 


AND TRADE MARKS 
C.A.SNOW ECO. 


REGISTERED PATENT ATTORNEYS 


WRITE FOR INFORMATION TO 


246 SNOW BUILDING, WASHINGTON 1, D. C. 


iF YOU WISH TO PROTECT YOUR INVENTION, 
You should toke steps to protect it by a U. §$. Patent. 
Write me for ‘Record of Invention’’ form. 


MIL 


REGISTERED PATENT TTORNE 


§ Wootwortn Bidg., 35th Floor, Dept. 79-C. New York City 
Please send me ‘Record of invention’’ t 


NAME 


ADDRESS 
—_—— ee es aw ew ee SS eS 
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The Success Story of Bill Smith... OR YOU! 


oS $F 
VA 


Mails coupon to National Schools in 

Los Angeles, and receives Free Lesson 
of information about Radio, 

Television and Electronics training. 


s now a qualified Radic, Television 
and Electronics Technician. 


You Build This Superheterodyne 
Receiver With Ports We Send 

You receive complete standard equip- 
ment, including latest type High-Mu 
Tubes, for builc various experi- 
mental and test units. You progress 
step by step until you build a com- 
plete Superheterodyne Receiver. It is 
yours to use and been. 


Professional Multitester 
Included! 

portable instrument (see 

ght) enables you to perform 
many practical tests, make del- 
icate adjustments and do serv- 
ice work. Complete with test 
leads 

You receive a series of 
experiment lessons to guide your 
ercises with your equipment 
been prepared with a special techr 
trating radio principles by numerou 
understand examples. 


y ~ ? 
special 


Both Resident and Home Study Courses Offered 
msend Coupon Today for These Two Valuable Free Books 


practical ex- 
These lessons have 
ique of illus- 
easy-to- 


I 

I 

, j t 

laboratory 3 7 
a 

-t 

| 

a 


ae 
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~ 


— me . \ N 
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Enrotis ... studies in spare time. Finds 
personal attention from instructors, in- 


teresting material and practical equip- 
ment, ~~ Joa emma his interest. 


elas 


ESEES 


> 
© 


> 
y) 
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Se 


: Builds actual units as part of Course. 
Earns money doing spare time repair 
and installation work. 


ee 


Or he opens own profitable Service 
Shop, with vaivable counsel and aid 
from National Schools. Now for real 
happiness and success: 


Applies tor—and GETS—a good pay, 
full time job in industry. Finds that 
employers know National Schools and 
like to hire their graduates. 


and ELECTRONICS by 


NATIONAL SCHOOLS SHOP METHOD 


HOME TRAINING 


THIS PRACTICAL, TECHNICAL RESIDENT TRADE SCHOOL 
TRAINS YOU AT HOME FOR BIG orange OPPORTUNITIES! 


istory has such rapid prog- ] i trans 

made as in the great Radio, sion, i 1 radio 
“Elect nics Industry istruction 
ting, fast-moving de- luding shoy ual, tube 
greater op- tionary, 
killed man nt lessons, experimen- 
nd Radio pm You receive complete, 

vicing: in television lesson texts 

n Applied Home Study is supervised by 
tries; in a our staff of highly trained instructors 
who daily teach our resident students 
here. Let the Free 
Books shown be- 
low tell you more 
about National 
Home Training 
Use coupon today! 


litters, televi- 
electronics. You 
material, in- 
manual, job 
spe cial labo- 





National Home Training is Practical 
Your National Schools Course fully 
covers basic, advanced and specialized 
instruction in all phases, including 
basic radio principles, receivers, am- 


NATIONAL SCHOOLS 


LOS ANGELES 37, CALIF. © EST. 1905 


APPROVED 
FOR 
VETERANS 








(Mail in envelope 
or paste on 
postcard) 


National Schools, Dept 7-PS 
4000 South Figueroa Street 
Los Angeles 37, California 


Mail me FREE the book, “‘Your Future in Radio,’ 
and a sample lesson of your course. 


NAME........ 
ADDRESS. 

. ZONE_...... STATE. 
[) Check here if veteran of World War II 


“| 
Ea 


jury 1949 95 




















Ge A WHAINER at arrnens Ou Ort with ARAGEESE AOE 


yOouR 
uke po A 000 
YOu EARNED YouR 


Zer's Go, Pal! {ll prove 
/ can make 


ke YOU 
an “ALL-AROUND” 
HE-MAN 


FAST—or no cost! 
werta's py Body Mguitder 








Enjoy My ‘Progressive Power"’ 
Strength Secrets! Give Me 10 Easy 
Minutes «a Doy—-Without Strainl 


a the Vrogressive Power Meth 


iy to show you on 
that no matter bow abby 


you want to be 


PROVE iT 10 voursétr In ONE NIGHT 
Send 5 easy-to-follow, pie- 
. Ho ~ to . =e i 


st mm . =h your pte 


ing a drive for 
nds of new friends. fast 
—REGARDLESS oF cosT! 


$0 GET NOW MY S cotiding COURSES 


(Vatued at $5 cach 
All in 1 Great Complete ‘Volume 
Packed wih How- To- Do-It Pictures! 
is 


ey will he p 


PHOTO BOO 
OF FAMOUS STRONG MEN! 


26 


Jowett Institute of Physical Cuneo * Dept. PS-97 
230 Fifth Avenue, New York |, N. 


sid FREE 


slong wit 
\ 


lowet t's “Ph 
5S Muscle Bul! ding Ce 
2. Molding a 
Grip. 4. Mo 
hty Legs 
Becom 
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POPULAR SCIENCE 


Famous BAILEY 
TECHNICAL SCHOOLS 


OFFER THE FOLLOWING COURSES: 


COMMERCIAL ELECTRICITY 
PRACTICAL DIESEL ENGINEERING 


Your future success depends largely on the 
reputation of the attend. Don't 
take chances! Train at America’s foremost 
school of mechanical specialization. Bailey is 
recognized and approved by industry. Bailey 
graduates get the top pay Send for 
FREE Catalog 
Check course in which you are most interested 
Diesel Electricity 


BAILEY TECHNICAL SCHOOLS 


1656 So. Grand Bivd., St. Louis, Mo. 


school you 


jobs! 


LEARN TO WRITE 


FOR BUSINES AND SOCIAL SUCCESS. 
improve your bandwriting at bome quickly with my sew instructic 2 bow! ~ 
just off the press aster all the secrets of better penmanship nple 
liustrated, highly endorsed. Begie today 
Writing 
sssing Alphabets © ne esign Flourishing ‘omplete Set 
} Enciose 10¢ for your name beautifully written and shading penpotn 
S. A. Ziller, President, TARGLYS SCHOOL OF PEenmansnip 
2 s Kansas City, Mo., U.S. 


439 Ridge Bidg. In Business Ove 


lear TELEVISION ELECTRONICS 


Prepare in spare hours for good pay in Television, Radio 
Train at home with Frank L. Spray- 
berry, America’s outstanding Radio instructor 
Big Kits of equipment furnished. Build testers 
sets, ete. VETERANS: Approved for Training 
under GI Bill. Rash name and address for details 

and 2 BIG RADIO BOOKS—ALA FREE! No 

salesman will call. Write today! 

Sprayberry Academy of Radio, Dept. 55-T 

North Wacker Drive, Chicago 6, Iminots 


and Electronics 








INSTITUTE OF PHOTOGRAPHY 
. “S'', 10 W. 33 St., N.Y. 1, N.Y. 


NEW YORK 


Aeronautica! University Approved Training meets ex 
acting standards of aviation industry. prepares for key 
positions, Dig opportunities 

Courses in 

AERONAUTICAL ENGINEERING, B.S. degree 

AERONAUTICAL ENGINEERING DRAFTING 

CERTIFIED AIRPLANE AND ENGINE MECHANICS 

ADMINISTRATION—including sales 
PRE-ENGINEERING: Specia! course for 
graduates and veterans needing math and science 
Also refresher courses for Gov't Airplane and Engine 
Mechanics Licenses for those with aviation experience 


high school 


Oldest fully approved avia 
ploy nents FOUNDED 
r. Approved for V sien. 20th @ BY 
AERONAUTICAL UNIVERSITY cemanee 
Dept. 89. 116 S. Michigan Ave., Chicago 3. II! 











This 1600-page Master Volume gives you 


A COMPLETE COURSE IN 
BUSINESS MANAGEMENT 


Learn in Spare Time—at Low Cost! 


Get ahead faster and earn more money, with 
the help of this great self-instruction book! 


NTICE- HALL 


vecutives Handboo 


7 S 
s eats \\s)) H is defini liabl id 
: ere is definite, reliable guidance 
IN ONE EXECUT \N i S on how to prepare yourself for business leadership. THE 
1600 BUSINESS EXECUTIVE'S HANDBOOK is packed with prac- 
PAGES, HANDBOOK tical business facts, methods, ideas, short-cuts, tables, reference data. 
S inches and tested procedures used by successful executives to save time and 
You can (1) look up quickly any item you need, or (2) study a 


wide, 8 
inches’ tiah money. c 
particular branch of business from fundamentals to advanced applications. 


GET THIS EXECUTIVE TRAINING IN 
JUST A FEW MINUTES A BAY 


Now you can learn, i pare time, te 
porn tive contr At hor ‘ 


7700 USEFUL FACTS TO HELP YOU poban 
ADVANCE YOURSELF IN cn - BUSINESS exeCuTWe's waNoBdoR 


ye yee — oe oF — sentials of contract; when sa 
Ss: of 


$ 
Fully Indexed KCOND EDITION 
—e Revised and Enlarge? 


erence 





must be in writing; 
Without t 
forever t 


wor 


] an 8 r t a i neu 2 tr ant F 

nm © necessary ¢ snpat: ations. ©. at the ht price At or The trair c 

ware BETTER terrERs ma pt ne g and an ing bi liritions HANDBOOK can 
ss per’? This section a1 t inspe ever r 


facts t 


“Handbook cove ‘ 
. fu a 
f WORTH MORI 


t 
How You "CAN ‘Seut BY DIRECT MAIL ‘ y 
What products can be sold? What are the naintatr ce for efficiency; € t < t er i 
. ‘ zd sil s ‘ ‘ es ‘ ’ r pitice hha DAYS FREI ss ] 
pert guida e ae ing ists fu ot t con ics i t x 
pes of direc ail; how » core e y t n seq: 
ts; how to get and bui sailing lists HOW To CHECK ‘CREDITS ‘AND : MAIL THIS COUPON 
. write sales letters quences fa Ly Prentice-Hall, tnc., Dept. B-PS-749 
HELPFUL FACTS ABOUT ADVERTIS- form Bradstr: rt f 70 Fifth Avenue. New York 11, N. Y¥ 
ING: Fact agen 8 d ir ° » ve 


s for small advertisers; develop- px oa specia 
tt ivertis ' - les tt s. @ t s as Please 





14, for 10 days’ free trial, a copy of tl 
Preitice-H BUSINESS EXECUTIVE'S HANDROOK 
right ‘ tes ) t ne “ t Within 10 days, wil ther return the book and owe 

. write tethe rrant wr refusing « ‘ i j ent of 8 
MANAGING SALESMEN ia r HOW TO DEAL WITH THOSE WHO 
required to t i anage a sales ‘ OWE YOU MONEY: Financial State- 
Handbook f Business insurance; Directors, 


t 
t ‘ H i 

r ai r 1 tir salesme i , Minutes and Resolutions; 

ping, training and compensating salesmen > 3 a of Business Organi- 
SALES CONTRACTS AND FORMS: zations; etc., et 


FOR FREE TRIAL MAIL THIS COUPON . 


WANT A 1 GOVERNMENT JOB? 
START AS HIGH AS $3,351 


Many Permanent Copeman Being Made 








Many Government Jobs. City / Dept. S80, Rochester 4, N. Y. 
(NOT GOVERNMENT CONTROLLED) 


and Rural Carriers—Post- San: ch te ten Ghent « 
office Clerks—Liquor In- / GPX of 40-pase book, "How te 
spectors—Meat Inspectors— 7 tions, and full particulars telling 
Accountants—Stenogra- s ‘? U*" for them. 
phers — Typists — etc. / VANE 
Prepare now for next 


Examinations. / ADDRESS 








can 
a, | —=. 


acquire 
NIGHTS AT H Om E! 


LA LL.B. DEGREE 


LaSalle’s famous Law Library —used as refer- 
ence in many Law libraries and Law offices 
has enabled thousands to master Law sur- 
prisingly fast, in spare hours at home, for busi- 
ness and professional advancement. 

These 14 remarkable volumes, compiled by 
leading professors and lawyers, cover the whole 
basic field of Law in condensed, orderly, sim- 
plified manner. 

You advance rapidly with this great library, 

plus special lectures furnished. Wi e guide you 
re p-by-step with personalized Problem Meth- 
od of instruction ... you learn by doing—han- 
dling legal problems—not by memorizing rules. 

Send for two FREE 48-page booklets, ‘‘Law 
Training for Leadership,” and “Evidence,” 
answering questions about Law and its value 
to you, and telling how LaSalle Law graduates 
are winning rapid advancement in business and 

public life. Mail coupon below. No obligation, 


LA SALLE EXTENSION UNIVERSITY 
A Correspondence Institution 
417 S. Dearborn St. Dept. 783-L Chicago 5,/Lt. 
Send me your two FREE booklets described above, 
without obligation 


P 2bGN6. 20 00 cc co cc cece cc ccececcoceccccess 


ATTENTION LEATHERCRAFTERS 


BOOK WEST, the home of Leather Carving and Stamping. More 
thon 100 LEATHERCRAFT KITS in finest Tooling and Carving 
Ueothers. Best assortment of tools and accessories in U.S.A 
Other handcraft materials also. Send 10c for 80 page illustrated 


catolo 
. GRIFFIN CRAFT SUPPLIES 


(since 1924) 


5515-8 Grove Street Oakiand 9, California 


Takes less than 3 hours 
Convert 


HAND MOWERS TO POWER MOWERS 


® Handy-Dandy Lawn Mower '~ 
Kit fits any hand mower 
from the 16 to the 20 inch 
size 
* Kits furnished separately or 
wih power units 
f available for 





DEALERS WANTED 


LE CLAIRE MANUFACTURING CO., 


Deot. P.S. 151 


CLAIRE, !OWA 
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Lo’s 
LOWEST PRICED CAR 


Drive this car for as low as We per week. Up to 90 miles per galion 
 m.p.h. Large enough for a husky six footer. A pleasure to assemble 

bolt together our precision bullt parts. Get the facts. Send 25e for detaile 
circular with large photo, 4 view drawings, price of all parts. Better stil! 
send $1 (refunded first order) for this pilus actual assembly book with 4 
photoes, drawings, biueprints of snew and ice conversions, etc 


MIDGET MOTORS MFG. CO., Athens 2, Ohio 


WHY DON’T YOU WRITE? 


homemaking 
will enab 
r own time 





Writing short articles on business 
dening, shor . local and clut 


arn extra money. In your own 


‘ ‘ 
Yor des “a tea Fi te he way 
' 


by writing. Our unique Writing Aptitude Tes 
the fundamental qualitte s essential to suce 
enjoy this test. Write for it, without cost or oblig 


er men learn 
you F 
You'll 
Veterans: This course approved for Veterans’ Training 


NEWSPAPER INSTITUTE OF AMERICA 


SUITE _Svaene. . OS PARK as, ew we NEW YORK 16. WN. 


writing 


BROKEN JEWELRY WANTED 


All kinds, Highest cash prices paid for rings, 

jewelry, spectacles, gold teeth, diamonds, 

broken and usable watches, etc. Cash mailed 

promptly. Write for FREE shipping container. 
LOWE’S 


Dept. PS, Holland Bidg., St. Louis, Mo. 


Learn Profitable Profession 
in QO days at Home 

Many Swedish 

Large ful 
sanatori- 

nm ake ex a 


MEN AND WOMEN. 18 TO 50 
\ Massage graduates make big money 
time incomes trom doctors hospi 
is, eee OF pesrate Oe 
a 


ing for Diploma 
llustrated 
The College of Swedish. iensenge, 
970-H, 41-E. Pearson, Chicago 11. 


a TRAINING 


» SPPEEVS - rong aac 





u of 
Wi t 


Aas VOCATIONAL WELDING SCHOOL 


1212 E. 63rd Street. Opt. PS-7. Chicago. tilinois 











SS EXTRA PROFITS! 88 

e » & ¢ dbl ste 

Flocks & Sandblasts 

Bus! Purpose Spray Gun! Uses only 25 ibs Aw Pressure’ 

@ Thousands of uses in Home, Shop, Industry 
Makes Auto Interiors Clean & New, Lines 
drawer Marproof lamp bases, Refinishes 
any object. All in colorful Flock. Etch & Frost 
windows, glassware, etc. Removes Paint & Rust 
rom Autos, Tools, Machinery. Complete line 
Fiocking Supplies. Send for Free information 


BLASTO SPRAY GUN MFG. 
Dept. 23. 7007 Haas Ave.. Los Angeles 44, Calif 





SPECIALIZE @ BUILD YOUR CAREER WITH PRACTICAL TECHNITAL TRAINING 


Start Your Career in 6 to 36 Months 
With Our Unique Step-by-Step Training 


Each course unit at the Milwaukee School of 
Engineering is complete in itself, All courses 
begin with practical training in the school’s 
complete laboratories—and prepare you for 
specific occupational objectives or advanced 
training. More than 1,500 students now en- 
rolled from 48 states and 18 overseas coun- 
tries. Faculty of 85 specialists, 35,000 former 
students in industry all over the world. 


aqiings e aTitwidaas 


wr MIL WAU KE EO 


an ded in 5eee 
y Oscar Werwath 


#2349 BAOA 





Courses Available at Vocational, Technical and Professional Leve! I MILWAUKEE “SCHOOL OF OF ENGINEERING 


SERVICE @ Radio an PROFESSIONAL . Wis. 
s to 12 months lex year ] Dept. PS-749, N. Broadway and E. State, Milwaukee we 
Welding = > man g Blectri< Without obligation send me free bulletin, ‘“Your 
¢ Weltina ti He hele 4 Career’’ and more details on course in 
@ Heating 
TECHNICIAN tionir 
ito2 yoore ‘ Major y Ave 
@ Elect ena Name 4a 
nics Few 


Torms Start September. January. April. July 





Address 





City State 
( ) Check here if World War II Veteran 


TO THOSE WHO THINK LEARNIN 
MUSIC IS_HARD 


Just strike these notes and you're playing the beginning of the “Merry Widow'’ Waltz 
Look at the diagram, The 
first note of the music is 

_ _ D."" Following the dotted 

o— ine to the keyboard you'll 

find “D" is the white key 

SS, between the two black keys 

SN mS near the middle of the key- 

board. Now read below 

how you can learn to play 

any instrument quickly 
and easily. 


-8-€ — ! 

EASY AS A-B-C COSTS JUST A FEW CENTS A DAY Don't delay. Send now for our illustrated Free Booklet and 
@ Perhaps you think learning music is a tedious grind. It isn't Print and Picture"’ Sample which fully explain this remark- 
iny longer! Long hours of practicing scales and monotonous able method. So decide which instrument you want to play and 
exercise are over mail the coupon today. U. S. School of Music, 87 Brunswick 

You have no excuse for not getting started toward musical Bidg., New York 10, N. Y. (Successful 51st Year) 
wood times now! For through an easy method you can now learn . 
t —Ww —_ . 
o play right at home—without a teacher—for a few cents a day. FREE! Print and Picture Sample 


Learn to Play by Playing 


rhe lessons come to you by mail from the famous U.S. School 
of Music ... complete instructions. clear diagrams. and al! the 
music you need. You learn to Saxophone Modern Elementary 
lay by playing real tunes Dy Harmony 


' 
' 
t 
‘ tar T 
S$ U c c E s $s LM us note. First vou are told how H Hawaiian Guitar Reed Organ Mandolin eine 
a ' Control 
‘ 
' 
' 
' 








< 


U. S. School of Music, 87 Brunswick Bidg.. New York 10, N. Y. 
Piease send me Free Booklet — Ry and Picture Sample 1 
d like to play instrument chec d below 





to do a thing. Then a picture Piano Accordion Clarinet 

shows “ou how. Then you do it 

yourself and hear it. Remem- 

ber. don't confuse our method 

with any syster aiming 
cmmatth ng r teach musi by ear or by City 
ould speak it trick methods. We teach you to rrr? irtririrtrreeefrerefefeftetftgftftteftfttititwtitittftd 
F. A. $.. indiana. play onlv from real notes! Save 2c—Stick Coupon on Penny Postcard 
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LEARN 


Get a Good Pay Job-or 
Start Your Own Business 


Want to make more money? Want to be your own boss - 
have your own moncy- making business - with your future 
assured? Then learn Radio and Television with my proven 
two-way method (lesson instruction pius actual practice) 
that can help you get into this great and growing business 
quicker. You learn by doing, right in your home in ‘spare 
time. During your training you get 10 big kits of radio parts 
with which you perform hundreds of tests and experiments, 
build scores of circuits and testers to help you learn faster, 
more thoroughly 

Since 1929 I have been training men all over the world 
for success in radio, television and electronics. To learn how 
I can help you too, take the first step nou 
by sending for my big 56-page illustrated 
book that tells how you may cash in on 





APPROVED 
FOR 
VETERANS 


Check coupon 


radio and television's big 
My book is Free but it may mean your 
future success. Send coupon for it today 
C. H. MANSFIELD, President FR 
Hollywood Radio ond Television Institute 

810 West 6th Street, Los Angeles 4. Collf. 


SEND for THIS BGD 


a C. MH. MANSFIELD, Pres., Dept. 0-20 
4 Hollywood Radio and Television Institute 
© 810 West Sixth Street, Los Angeles 14 California, U.S. A. 


on ond Ele 
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J me your FREE book “Y pportunines in Radio, Telev 


wt @ study traning meth 
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ADDRESS 


ZONE STATE 


veteran of W heck here 
PTTTTITITITITITIITITITTIILI TTL 





ENGINEERING 2 monrus 


Big Demand for Graduates 


AERONAUTICAL, CHEMICAL, CIVIL, ELECTRICAL, MECHAN- 
ICAL and RADIO ENGINEERING (including Television). 
Hundreds of » en are earning engineerin: 
in this recognized titution each year -cor 

tio pw ot : t irterly. Many 

ma Kk par } se expenses in this | 


exrees 


instruction Thoro 
iboratory facili 
nized wind tunne 


ing prepar 
foreign co 
ine Se nd coupor 
ition. Enroll now 


| INDIANA TECHNICAL COLLEGE | 


679 E. Washington Boulevard 
| Fort Wayne 2, indiana 
Please send me free information on B.S. Engineering 
Degree in 27 months as checked 
)} Chemical Civil, 
C) Radio-Television. 


Aeronautical 
Electrical Mechanical, 


30 Porutar science 





SEND FOR NEW HOME PLAN BOOKS 
Concrete Block Homes $1, Wood Frame $1 


Two brand new editions, one of frame homes. one of concrete 
block homes. Both chock-full of the latest plans for modern liv- 
ing. including starter and garage homes. small homes, three 
bedroom homes. western ranch homes. modern designs. Cape 
Cods. Best of all you can order complete blue prints and specifi- 
cations at low additional cost for any plan in either book. Order 
frame book $1 or block book $1 or both $2. No COD 


came TOING PLAN SERVICE 


2454-P NN. E PORTLAND 12. OREGON 


NE SENSATIONAL DEVICE 
ENABLES ANYONE TO TEST 


OWN 


~—Y% SY EYES 
RIGHT AT HOME 


SAVE he to — 00 On Glasses 


MAKE BIG MONEY QUICK 
FREE SAMPLE KIT! 


‘ 


Clark Optical Co., Dept. A-102. 1148 W. Chicago Ave.. Chicago 22. Il! 


How to Make Money with] 
. Simple Cartoons’ 


’ book everyone 
have, It is free; no obligation, 
Simply address 


ARTOONISTS' EXCHANGE 


Dept. 197-0 Pleasant Hill, Ohio 





who likes to draw should 


FREE 
BOOK 


Trained Men Get the Better Jobs 


PRACTICAL SHOP TRAINING 


in ALC TOMOTIVE MECHANICS 
BRODY and FENDER REBUILDING 


if interested write or wire 


ATLANTA MOTIVE TRADES INSTITUTE 
Dept. c 254 ivy St N.E Atlanta. Georgia 
Member of the Southern Association of Private Trade Schools 


em Veterans ask about G1 Training aE 


: OPPORTUNITIES AHEAD! 


Po TRAIN FOR A FUTURE IN 


@ Prepare for the big earning power of Diesel Trained 
Men. Start learning at home, in spare time. UEI's easy, 
practical training covers all phases of DIESEL engine 
operation, fuel systems, auxiliary equipment, repairs and 
maintenance. When home course is completed, you come 
to Chicago for actual shop practice on DIESEL MOTORS 
under expert instructors, at UEI's fine, modern school. 
BEGIN AT ONCE~—GET ALL THE FACTS FREE. WRITE TODAY! 


owsion UTILITIES ENGINEERING INSTITUTE 











There’s a BIG Future for YOu ; 
AERONAUTICAL ENGINEER 0 
_ with NORTHROP Training 


You can ride to sucqess on wings of the great Air Age. Aviation 
is progressing at “super-sonic’ speed. Things to come defy your imagination. 


Aeronasticel Engineering oilers « wide choice of interesting Stretching ahead of you can be a lifetime career of fascinating work and rich 
tical E: ing. Many types of creative duties call 


A 
duties. Here two engineers install « guided missile model in in Aer 
- Qa Northrop Aircraft, Inc. wind tunnel. for men with imagination and originality. Many practical kinds of work 


call for men who like action and the use of skill 
Northrop training in Aeronautical Engineering has won choice jobs for 
graduates. Many of even the more recent Northrop graduates are in such 
important work as design, research, testing, stress analysis, aerodynamics 
and power plant engineering. They have drawn top pay brackets for 
starting jobs... have moved up fast to even better jobs 
Learn all about your big opportunities in Aviation 
Get full details on Northrop’s 2-year Aeronautical 
Engineering Course. You can begin your training soon 
—classes start every 8 weeks. 


SEND COUPON FOR CATALOG NOW 





: . NORTHROP AERONAUTICAL INSTITUTE 
Wing-top classroom —an example of how engineering in- 1525 East He: ont, tee & © ty, Calif. 
struction at Northrop comes vividly to life in the midst ¥ “e 
Please send informati tical Engineer- 


of this famous aircraft research and production center ing, your catalog, and pa hng dates of d 3 em intesested fa 


APPROVED FOR VETERANS (D) Aeronautical Engineering Aircraft & Engine Mechanics 0 
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City Zone Siaie 
Check one O Veteran ©) Non-Veteran 


Treasure and Mineral LEARN MEAT CUTTING | ; 


| Meley-wne) 4 TU Ce Spare Time 


Get into the Vital meat industry. Concise, practical 
GEIGER-COUNTERS Home Training based on 25 years proven instruc- 
tion methods used at National's famous resident 
school. Prepares you for bigger pay as Meat Cut- 


FOR URANIUM-ORES j ter, supervision market manager or more money 
a 


3 
i 








in your own store. G 
CREDIT PLAN—FREE LITERATURE = : time. permits Diploma 


FISHER RESEARCH LABORATORY Inc., eee ‘any. No obiintion’ 
Palo Alto, Calif. National Sehool of Meat Cutting Ine., Div. 0-80, Toledo 4, Ohio 


's a SAW...It’s a SQUARE Aye ec x om 
It’s a ---lt’s a a 
A2in 1 sew. Maple handle with Aluminum a > 
Edge can be used for marking 90° and 45 
angles. Made of high spring steel. A REAL 
BUY. MONEY BACK GUARANTEE. 
Rush Order to— 


MICHIGAN SAW & FILE CO. 


59 SPROAT DETROIT 1, MICH. 


New Electr ®WELDER @CUTTER! 


FOR 110-115 AC or DC + WELD—BRAZE—CUT—SOLDER—HEAT TREA 
INSTRUCTIONS INCLUDED ¢ LOWEST PRICE IN HISTORY! 


The WELDRITE Combination-tested and proved by materials and instructions included. 
yuntless commercial and amateur users, is now Ideal for home workshop. Invaluable 
offered direct to you at the amazingly low price for garages, repair shops, farms, etc. 
of only $12.00. No Gas—No Gauges—No Spark SEND NO MONEY! 10 DAY TRIAL. Order your 
Lighter needed. Always ready for immediate use WELDRITE Electric WELDER-BRAZER-CUTTER 
Just plug WELDRITE into 110-115 AC or DC out- C€.0.0. today. Pay postman $12 plus postage 
et. Uses standard wek ies and brazing materials. charges (wt. 4 lbs.) or send $12 and we pay post- 
WELDRITE / srnished comple te with Converter Unit, age. Either way, if not satisfied, re- 
1 Single Holder for welding metal to thick- turn WELDRITE in 10 days for refund, 
ess, using up to rod, and #2 Double Holder less postage charges. WELDER HOOD 
with Copper Coated Carbon Electrodes for Braz- —Approved Arc Welding lens—only CALIFORNIA TECHNICAL PRODUCTS CO. 


ng, Cutting, Heat Treating, etc. Starting welding $3.95. Calif. orders add 2 tax 


CARR RES SN nh A RSs mma AS SOM SY Loy Brgedes 8 at 
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Send for FREF bulletin 





























THE GREATEST 
THING 


A NEW HOME INDUSTRY ie HOBBY’ 


tte ia wenspavent hn ute _Dlastie: 
NY kind of d or conta ens tn 
: arent solid. clear " ss 
wchinery or okt t require i Ibe AL for Imbedaing prevts flowers, 
tte a ive 
ea PERMANENT and ATTRACTIVE 
r k 


gen le es 


shed = inclurtir ’ 
he novelties! ‘elasricast Gureir, ‘Complete ‘with | '$3- 50 
3 motds. | ual in 
Our ( esting Pla ‘asties are at camp fo wee as pouring water out of @ glass! 
PLASTIOUR (LIQUID IVORY). ideal for casting all OPAQU! 
icles. Ha 1 4 few minutes Into an extremely hard IVORY 
ke plastic! M dyed an color rast into any 
Works tn EVERY type of mold! Non-tnfammabie 
Robe novelties. figurines 
knots, bases mi llie seful applicats 
t int ts " « sories instructto ms. € 
rth active jewelry. etc! $5.00 
PLAsTioUR ‘oureir, ‘Comptete ‘itn, 3 motes 
TERMS A. 1 r 
r 4 U.s ‘ 
4 for ea ‘onmeved 


t ‘ , 
MAKING | 1 Easting te 
u I 
I Ce 
‘MI Late ’ 
ne. Pla Glaze 


DEALERS: WRITE ron ATTRACTIVE WHOLESALE PRICE Lists 
TICAST CO. (Dept. 


PLA 
4637 N. Kedzie Ave. 
Chicago 25 
Canadian C 








REPEATING SLINGSHOT 


AMAZING! NEW! Shoots 150 BB shot. Loads from 
handle. Just the thing for hunters, trappers, young 
and old. Shoots thru ordinary 100-page magazine 

More powerful — air rifle. 
Exclusive features: 1. Non-slip 
rubber band nem 2. Pow- 
erful live rubber bands. 3. Strong 
nickel-plated frame. 4. Shot re- 
lease finger. 5. Magazine. 6. 
Non-slip suede leather shot 
holder. Send $1, coin, money 
order or stamps. (Coin, money 
order preferred.) No C.O.D.'s. 


THE SLINGO CO. 
Dept. V-7 Alexandria. Va. 





COMMERCIAL TRADES’ GRADUATES GET 
THE BETTER JOBS because they are PROPERLY TRAINED! 


Practical Shop Training tn 
Air Conditioning —Reftrigeration 
and or 
Electricity Major Appliances 
Service, Maintenance & petatiation 


COMMERCIAL TRADES. INSTITUTE 
200 South 20th St. Birmingham, Ala. 


Member: Southern Association of Private Trade Schools 
An approved school to TRAIN Veterans & Non-Veterans 

















Speen 


Weeks at Home 


Dept. 2607-9. 55 W. 42 St.. New York 18 





E-Z CAR WASHER 2%. 


Windows, Walls. Boats ta one oferation 


Porches. Cettars Easily | attached to garden hos: 


Garage Floors and sluminum handie 

many other uses sca” in ~— »” pouch e Replaceable mop 
Ss can be washed easily 

~ othed getting yourse!? wet 


OROER NOW! 


POSTPAID 


E-Z CAR WASHER) 


401 West 48th St., Dept. P.S. 3, New York 19 











untimited opportunities. 
plete course embracing 
ate to Porcelain Wor) 
at work for Dentists 
ne Individual! instru 
night school. No books 
ne ciasses ‘ 
McCARRIE SCHOOL of ochenters poems 
207 WN. Broad St. Dept. 888 iladelphia, Pa. 


Dept. 266. NATIONAL ENGRAVERS 
214 Summer Street. Boston, Mass. 





STUDY AT HOME for Business Success 
and LARGER PERSONAL EARNINGS 
40 years expert instruction—over 114 
000 students enrolled. LL.B. Degree 
awarded. All text material furnished 
Easy payment plan. Send for FREI 
BOOK NOW—'"Law and Executive 
Guidance 


AMERICAN EXTENSION SCHOOL OF LAW 
Dept. 16-PS, 646 N. Michigan Ave., Chicago 11, Il. 


LEARN AT 
nome TO MOUNT BIRDS 


Animals, Heads, Fishes, Pets; to TAN. 
Be a Taxidermist. Profit and FUN. 
Met a r r 1 : bia Rena ? 


TAN ¢ HOB 
oe : HOME ‘MUSEUM. BIG PROFITS. x4 
t INVESTIGATE NOW 


FREE BOOK “ } 100 fine 
‘ew NOW 2 FREE. Write TODAY. 
Send Postal TODAY for FREE BOOK. State AGE. 


N.W. SCHOOL OF TAXIDERMY, Dept. 2€07, Omaha, Neb. 





WHICH OF THESE Scceitanddten 
~ INTERESTS Zone MOST 


@Today, choose the job you want—and prepare for it. Or if you are already 
engaged in the work you like best, start training now for quicker promotion. 
Acquire the knowledge that will help you to get ahead faster, make more money 
and have greater security. 

American School, founded in 1897 as an educational institution not for profit, can 
help you to reach your goal 

just as it has helped others 


during the past fifty-two [IW @a ea aD UMA At Bt) 


years. Check the coupon at 
right, add your name and ad- AMERICAN SCHOOL, Dept GB-46 Drexel at 58th, Chicogo 37, Ill. 
dress and mail it at once. The Without obligation, Please send FREE and postpaid, bulletin and details 
wn - ses . neater Ta of the Subjects checked 
school will send you details on PLASTICS ENG'R a Drafting and Design 
its training plan and outline of Refrigeration Electrical Engr for Men and Women 
. a am ° ° Architecture ) Electricity-Pract Radio 
study pr epared by specialists. and Building Electronics, Industrial ae — + . 
There is no charge, no obli- Fractal Plumbing ay Mechanical Ene. 
hop M 
ati . 2 _ o Aut tive E Diesel E g Shop Management 
gation, so send the coupon Aviation Drafting Seees Metal Pattern Tool Making 
immediately. Aviation Drafting Better Foremanship 
- Business Management ™ Railway Training Machine Shop 
Operations 


AMERICAN SCHOOL Nan ‘pation 


Address Age 


i City 





ate 


Dept. GB-46, Drexel at 58th Street. Chicago 37 


WOOD CARVING & “J NOW! bite rove 


“ Postpaid i 
9 TALL FIGURINE in ULS.A $1.85 S Do expert saw filing at home. Precision 
Thi . . filing as without experience. Two 
This beauty is easily carved in white pine with a »“sdiuctments. teens any hand 
mahogany and velvet base. Complete kit includes saw extra Sharp and true-cutting. Com- 
N Tig T ia » ate . | plete with file. Money back guarantee 
ay rial, Tru Form templates _and instructions. Se Gas aries, aeaaeld, (GG Guns. 

or more new and unusual projects send 10c for age extra.) Order today. 


latest catalog Sf F 
BRAUN-CRAFT °232,57°WAM: OFPT. Ps-20 . * THE SPEED CORP., Dept. PS 
a ROYAL OAK, MICHIGAN S12 N.E. 73 Portiand 16, Oregon 


BARBELLS— HEALTH EQUIPMENT | TRI-STATE COLLEGE 


88.98 and up 

Send today for Dan -Lurie’s New fully illustrated 3-color B. S. ENGINEERING Courses in Civil Elec 
catalog ef finest quality—lowest priced barbells and Health R IN tric gt er Coemigel. Aetehoutice! 
equipment. Start new to develop a powerful healthy bod DEGREE ~ shoei yee and S . al nce Low 
4 aus + um ' » @ ‘ atic oe . t 4 \ 

filled with get-up-and-go vitality. Big $15 fully illustrated 27 MONTHS iving costs. College cafeteria on camp 
health course FREE with each purchase 66th Year. Graduates in demand. Enter Sept., Jan., 
DAN LURIE BARBELL CO. Studentsfromall March, June. Write for Catalog. 


Dept. 170 G 1729-S Rockaway Parkway Brooklyn 12, N. ¥ over the world. 579 College Avenue, Angola, Indiana 


Electrical Training 
Intensive 32 weeks’ residence course in funda- communications, power, manufacturing, busi- 
mentals of industrial electricalengineering, ness machines, sales, service. G.I. approved. 





including radio and electronics. Extensive lab- 56th year. Enter Sept. 6, Jan. 9. Catalog. 
oratory, shop work, drafting. Prepares for 7612 TAKOMA AVENUE, 
ELECTRICAL SCHOOL electrical technician and engineering aides in WASHINGTON 12, D. C. vil 





SET IME PACE WITH THE TD 1 
; OWE 





faster pickup than car @ Automatic clutch 
@ 39” high, 71” long over- @ Internal expanding 
all, wt., 190 Ibs. brakes — handie- grip 


@8 HP motorcycle engine throttle controls 4 = 81 ! me 
POWELL MANUFACTURING COMPANY folder and name 


Dealer Inquiries Invited DEPT. PS-749 @ COMPTON, CALIF. of nearest dealer 
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NOW 

HAS 

325 
PAGES 


232 
ILLUS. 


$3.50 

Total Cost 

Famous Guide To Best Pay 
Auto Repair Work 


AUTOMOTIVE 
| BODY ann FENDER 
a) 


C.E.PACKER 


Most 
Complete 
Information 
Ever 
Published. 


Goodheart-Willcox Co., Dept 3B 
1321 S. Michigan Avenue, Chicago 5 


' K « o Fi 


MAIL ORDER 
COUPON 


learn A Trade NOW! 
PRACTICAL 
SHOP TRAINING! 


In Our Chicago Shops 
AUTO MECHANICS WELDING—ARC and GAS 
DIESEL MECHANICS MACHINIST 
REFRIGERATION PIANO TUNING 
BODY-FENDER 

Above Approved For G. !.'s and Civilians 
One of America’s Leading Practical Schools 
7 Floors of Fully Equipped Shops 
Over 48,000 Successful Graduates 
Expert Individual Instruction 
learn by Doing—Low Living Expense 
Established 1902—Day and Evening Classes 
Also the following Home Study Courses 
PLASTIC REFRIGERATION DIESEL 
™ @=CALL IN PERSON OR MAIL THIS AD TOm= 


GREER SHOP TRAINING 


Cred 12) 460 South State St., Chicago 5, Ill. 


t obligation free information regard 
bove Specify whether you are a 














ed ieaienia diate ig cae SBeeeee 
4 LOWEST 1 


' Chronograph Wrist Watch: “PRICE | 


PRICE 4 
PP TTTrITTTTTTTrT Te Tee 


$7.25 + 


seanneed 
Sweep Second Hand: Precision Work 
manship; Rugged Shock-resistant cose; 
Rodium hands and numerals; Leather 
strap. if measures distance, speed of 
cars, planes, horses and other moving 
objects. it's a time keeper, stop watch 
telemeter, tachometer ONE YEAR 
WRITTEN GUARANTEE and ful! operat 
instructions enclosed with each 
SEND NO MONEY. Mail your 
order todoy. Poy postman $7.25 plus 
10% Federal tax. Total $8.00 plus 
ostage. Or send cash (money order or 
heck) with your order and save pos 
age charge 


| MARDO SALES CO., Dept. P.S.-1 


480 Lexington Ave., Rm. 1115 N. Y. 17, N.Y. 


VIE 


P 
Free Catalog 


INSTITUTE, 385 Weshingron St., 


Nica Camera 99c 


<a TAKE SECRET PICTURES 


A 


pare tlme 


THEATRE Elmira, New York 





tures i axtt » each roll 
SPECIAL CASH PRICE 99c 
Black & White 

3 for $1.00 


JOHNSON SMITH & CO.. 129. Detroit 7. Michigan 


Poc- Kit Pal Radio 


eee P acked, super-se native one tube 
it fe tube 


Dept. 





= ry 

g-aid cel 
erles prote d 

ir esults A, oc “Kit 

Pal less pt te 

pe pa - SEND. Si. lance ¢ OD ol us 


Lee Electronics Laboratory, Dept. 1-S. 
= 17 48th St.. New York 17, New York 


3 3 RHEUMATISM 


ARTHRITIS-NEURITIS-SCIATICA 

43 \ If you suffer the agonizing 

pains of these diseases 

when the usual remedies 

have failed, learn about a new trust- 

worthy, modern, non-surgical treatment 

method. This marvelous treatment is com- 

pletely explained in the Ball Clinic’s FREE 
Book. Write today. No obligation. 

Ball Clinic, Dept. 36, Excelsior Springs, Mo. 








MODERNIZE YOUR KITCHEN 


SAVE *%3 THE COST! 


New. illustrated manual shows 
every step in easy-to-understand 
== 4] charts and directions 

Includes free design for 
your kitchen plus met factory 
costs on knock-down cabinet 
fronts and other items. Have 
fun modernizing your own 
kitchen and save 2% Mail 

31.00 for compiete kit to— 


THOMBERT CO. 
Newton 3, towa 
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If you can draw 
as wellas this... 











‘‘Beginner’s work, but shows talent.’’ That’s 
what we told Arnold Allen when he sent it to us 
for criticism. Time proved us right! He’s now a 
successful New York illustrator. 

He writes: “‘ Your training put me on the straight 
road to earning money with my talent.’ (Letter 
of Nov. 4, ’48) 

Do you like to draw or paint? We'd like to look ART INSTRUCTION, INC. 
over your work just as we did that of Arnold Dept. 7149C, 5005S. 4th St., Minneapolis, Minn. 
Allen. We'd like to help you find out if you have Please send me your Free TALENT Test and 
profitable art talent. full information about making money doing art 

Take our famous FREE TALENT TEST. oo. 

Interesting, educational—often profitable! Take Name ae Sa Age 
it alone, at home. Find out before more time is 
lost—if you have real art talent. 


em 





Address 


You have everything to gain—nothing to lose. Zone County 
Take this important step now. Clip the coupon. ‘ Occupation 


Mail it today. 





SUCCESS-SECURITY: RESPECT te 
asa MasterWatchmaker! S ropvanall 


APPROVED FOR VETERAN TRAINING ELECTRICAL 
SCHOOL PRACTICAL TRAINING 


largest, best-equipped school of its kind. Individual in NOT “HOME STUDY" 


struction, day or evening classes. You graduate with G.I. APPROVE ~ — ay gry _ 
shops o earn all phases 


complete watchmakers tools, ready to start your own Practical Electricity; Housewiring, Motors, Const., Main 
business or work for established jewelers tenance, etc. Living arrangements, Part-time jobs, etc 


SEND FOR FREE 116-PAGE INFORMATION PACKET § ---------- Send coupon TODAY 
MICHIGAN TECHNICAL INSTITUTE _] Veteran 


WESTERN: PENNSYLVANIA : S 2281 W. Fort St., Detroit 16, Mich., Dept. PS-7 
HOROLOGICAL INSTITUTE Name : 


Learn today’s top mechanical profession at the world’s 


WORLD'S LARGEST WATCHMAKING SCHOOL Street 
: City 
Desk 39, 808 Ridge Ave., Pittsburgh, Pa. Ee - 


EARN °3800.00 A YEAR! to\5550.00 


ATTEND THE WORLD'S LARGEST RAILROAD SCHOOL 


VETERANS! NON-VETERANS! THIS IS IT! Thousonds of trained men cre 


needed by all U.S. Railroads because of new 40 hour week provision, and 














men reaching retirement age. Assure yourself of immediate employment 
ofter graduation attend the school endorsed by the ORDER OF RAILROAD 
= TELEGRAPHERS. Gole Institute has placed over 1,000 men in the past 18 
months. YOU MUST ACT NOW—CLASSES ARE LIMITED. WRITE TODAY! 
NAL J0B—- 
WOT A SEASO 


IME OPPORTUNITY 
a wuret GALE INSTITUTE, 2932 Hennepin Ave., Minneapolis 8, Minn. 


G1. APPROVED 
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REMEMBER 


BEFORE BUYING “ANY” TIRE yc 'tuincs 


| Conswder Tour Famdy's Setety Set Just “PRICE” 
2. Tow See GUR Reliable Ad, Month Alter Month 
a Take 10°. Bisceust 1! Yeu Order OURING JULY 
GOOORICH 
Ore FIRESTO 
7 ORIGINAL TREAD 
GOLDEN RULE 15 MONTH GUAR. BOND 


iso FREE BUTYL TUBE "'es cL. Thess, £276 


$5.70,600-16 $3 600-20 $ 7.42)32x6 (8) $ 8.9 
3. 650-20 7.70 21.1 
3 700-20 8.95 . 11.5 
3 34x7 9.62]900-20 11.6 
1100-20 13.12]1000-20 11.62 

ON THESE DIFFERENT FACTORY 

ADJUSTED ‘ALL-PURPOSE’ AAA GRADE TIRES. 25 MONTH 

GOLDEN RULE GUAR. BOND WITH EVERY TIRE. 

600-16 $5.55] 700-15 $6 30[838-t8 $7.77)650-16 (6) 








475-19 ee 
1. 
i 








750-16 6.75]700-16 5. 
URRY AVE $4 TO $14 





be ro4 
650-16 5.55]700-16 7.50/525-18 6.66/710-15 
650-15 5.55]750-16 8&.50/600-16 (6) 6.66)/820-15 


Sols WE ARE TRUCK-TIRE SPECIALISTS! 
Truck-Owners the world over depend on wus to 
keep their trucks rolling ON TIME ‘‘at low cost. 


“ALL-PURPOSE” FACTORY ADJUSTED AAA TIRES 
GOLDEN RULE 25 MONTH REPLACEMENT GUARANTEE 
BOND. THE TIRE FOR YOUR JOB. (Matched Hgt. & we. . 

RoaD GH 


DELIVERY OFF -.THE- way 
SCHOOLBUS AMBULANCE TRAILER oume 


Help us to help you. Tell us Speeds, Weights, Loads, Single or Duals. 
600-16 (6) $ 7.771700-17 $ 9.99 32x6 o $11.50)825-20 $15.55 
900-20 16.66 


650-16 (6) 7.77 , 11.95 

700-15 (6) 7.77 13.50]1000-20 17.77 

750-15 (10) 15.95 9.991750-20 (8) 10.5511100-20 18.88 
10.50134x7_ (10) _13.33]1206.20 22 22 


750-16 8 80 1650-20 
1 PERSONALLY SELECT ‘‘EXTRA SPECIAL’’ INSTANT SHIP- 
MENTS TO FAR-WEST, DOWN SOUTH, & THE WORLD-OVER. 


DON’T GAMBLE—DEPEND ON US 


PREMIUM GUAR. 26 MOS. 


MILITARY SUPER GUAR. 14 MOS. 
900-16 750-20 750-16 
Super $ 7.77|Super $ 8.95/Super $ 9.50 
Premium 10.75 [Premium 13.00 | Premium 12.85 
a rush shipment. Save This Ad 
oursetves. We have 





























Send check or money order tor 
We won't ship a tire that we wouldn't use 
personally pinpoint inspected every tire. Please depend on us 
BLAT GIRARD & LANCASTER AVE DEPT. PS 
BLATT BLOG., PHILADELPHIA 31. PA. 


THE NAME YOU CAN TRUST IN TIRES 











eer PAIN Tt USER \ jess 


MODERN, PRACTICAL TRADE ae 


outside & inside work—how to 
mix paints—prepoaration of 
surfaces—paper & paper- 
hanging-wood finishes—prop- 
er use of tools—synthetic 
points, where & how to use 
them—care of brushes & 
bristles—color, with color 
chart — spray painting — scaf- 
folds—rigging—costs—estimat- 
ing—better painting methods 
& dictionary of trade terms 
ANSWERS YOUR QUESTIONS 
450 Pages—35 Chapters 

Fully Illustrated. A Guide to 

Easier, Better Work 


This PAINTING AND DECORAT- 
ING CRAFTSMAN'S MANUAL 
gives the practical know-how 
you have been looking for. Con- 
cise & late information on the 
many phases of house painting 
and decorating. Prepared & spon- 
sored by Painting & Decorating 

Contractors of America 

MONEY BACK IF NOT O. K. 

To get this assistance for yourself 
= oo = MAIL ORDER TODAY=——=—= 
AUDEL, Publishers, 49 W. 23rd St., New York 10, N.Y. 
Please mail me ‘PAINTING AND DECORATING CRAFTSMAN’S MANUAL”’ 


(Price $2 postpaid) on 7 Day's Free Trial. if O.K., | will remit $2 on its 
sate arrival, otherwise | will return it 





Name 
Address 
Occupation 


Emptoyed by 
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DATA 


i LA 
ale and to or c big produ tion of i om ri ‘loc k Stands 
rt Goods oveities in Plastex and Marble imita 
nce unnecessary. Lec material makes reg 
» sellers. Rubber moulde furnished for 
uction Small investment brings good re 
‘hain store orders now being placed. Ambit 
men have chance for real prosperity. Our Free 

kiet wi inter and benefit you 


PLASTEX INDUSTRIES, Dept. 2, 3400 Third Ave, 


est 


few York 50,8. 1 


[on MASONRY 
CARPE NTRY 


in the liding trades n no “ 
Train in our comy letel y 
by Home Study 


moncy 

opportunities are greatest 

shops ander expert in structors or 
entitled to G.I. B . 

MIDWEST SCHOOL OF 

411 N. Center St.. Bloomington, tit 


LAW 3: fe | 


Your FREE copy of “The Law-Trained Man" shows how 
prestige and greater earnings through Blackstone home — 
All instruction material furnished including 18-volume 
written by 65 to own a" uthoritic Lawyers 

our gr terms 


BLACKSTONE COLLEGE OF LAWo. if eas Ms 


A Correspondence Institution Founded in 1890 


equipped 


Vets attending school 


TRADES. Dept. PS-7 


BUILDING 
. Omaha, Nebr. 


2622 N. 16th St., 


"stu ay. 


juates mre st; easy 





Results GUARANTEED 


STRENGTHEN 


volce ste 
elf S POWERFUL speak 


your 
of you Y Sil 


ay 


Pertect Voice ‘institute, 7 Vai s. Wabash Ave. , Studio G-1, Chicago 5, ttt 


BARBELLS 


st barbel 


ey —Buy the fine 


95 Ib. lirec rom foundry — Ne 
SET t our low price 
Send to-day for our FREE "Barbell Catalog 


BUR BARBELL CO. 
Lyndhurst 7, New Jersey 


SHOE REPAIRING 


ALSO COURSES IN HAT CLEANING AND BLOCKING 
PRACTICAL SHOP TRAINING 
@ Excellent opportunities for good jobs or a successful busi- 
ness of your own. Prepare quickly—practical shop work and 
shop management taught by experts. Here is a field for a man 
who wants to be his own boss. Approved for Veterans. Hel; 
in finding part time work while a student. en ent serv 
ice to graduates Write today for FREE information 


CHICAGO scnoo. or SHOE REBUILDING 
26th st ept. PS Chicago 16, 111. 


Extra plates 
We 





ployn 


124 €. 
ENGI N EE R ING 
Television, FM, 


Servicing, Electronics, Aviation, 


Marine & Police Radio taught thoroughly. 72 weeks’ 
Engineering course equivalent to 3 years’ college radio 
work. Approv ed Veteran Training. Catalog upon request 


VALPARAISO TECHNICAL INSTITUTE 


Dept. 503 Valparaiso, tnd. 


Broadcasting, 


ee ae ae 





WORLD’S LOWEST PRICED 


ADDING MACHINE *::": 


IDEAL FOR BUSINESS AND PER- 
SONAL USE—GUARANTEED aAccu- $995 
a . ot 

only 
to one TOTAL COST 
SEND NO 


i toy. Operates with on 
n Add T 
r and ov 


4 come x 
MONEY, BAC KG vr MONEY 
te 


t M 
vi S WANT b. 
“CALCULATOR. Ls alae co. (Mirs. 
Dept. 514, P. 0. Box 248 Glenview, 











‘Minois 


STEAM ENGINE 


“Little Red Injun” 
$3: 9 





Every boy wants one. Real steam en- 
\ metal—precision built—brass 
Instructive Entertaining — 8 
high. Fuel Heat $3.95—110 
$4.95. Prepaid if full price 
order—or send 50 and engine 

sent C.O.D. for balance 


MAJOR TOY COMPANY 
2600 22nd St. Detroit 16, Mich. 








LEARN DIE-TOOL DESIGN 
MAKE BIG MONEY 


Live and Learn in Detroit, 
World's Automotive Capital, 
or by mail. VETERAN AP 
PRO\ ED. Write for Details. 


Acme School of Die Design 


17 Brady St., Detroit 1, Mich. 
Old wood or metal vene- 


REPLAC tian blind slats with 


LIFE TIME FLEXIBLE STEEL 


24 beautiful baked enamel colors to 
from in all sizes. Write for color book 
information and a free 12 inch rm 


LIFE TIME PRODUCTS CORP. 
©. Box 2742 631 E. Florence Ave. 


P. 
Haselton Ste Los Angetes 1. 
Youngstown 8. Ohio California 

















Whittaher Micro 16 ) 


et © sensetionally low 








ACME NOVELTIES 15i'w’ sin init i 





The onty Deflector that Really Defiects 
BEAUTIFY your CAR PROTECT ITs FINISH 
rine leflecto 


ONLY $9.25 


AUTOMOTIVE | MILLINERY OF HOLLYWooD 
P.O. Box 2452 Terminal Annex Los Angotes 54, California 
FREE 


tec fs MOWER KITS PLANS 


T s POWER MOWERS Oa 


"SPECIAL FACTORY PRICES ‘4 


rts heels. 


rt ' WHEFI 
TRIANGLE M SWERS MODE! 
ready to m ut Low 


! ‘ $2. 25 each. 


FREE 
PLANS 
nes m 


f PREE PLAN: nd PARTS LIST t 


I 

back. Assemble or i 3 or 4 wheel power 
‘ arts. Write today 

DEALERS INVITE! 


ANGLE “MANUFACTURING 0. oo $- ‘5, ‘Bor 185, Fort Scott, Kansas 





1935-48 FORD 

CAN BE MADE TO 

RIDE AS EASY AS | 
THE NEW ‘49 MODELS 


7 
INSTALLS IN 1x HOURS 


F YOUR FORD is a 1935 to 1942 make, or if you drive a "42 t« 
48 Mercury. you can enjoy Hydra-Coil riding and driving 
qualities—with the Front Coil Spring Assembly! Ruts and bump 
flatten out. Jolts and jars lose their force. Road shock is cush 
ioned to velvety smoothness! And in addition to greater riding 
comfort. easier handling and less driving fatigue. the Front a ~ 
Spring Assembly also increases the value of your car 
commanding a higher price or allowance when you sell or tr ade 
it! Mr. James B. Forster of Triangle Sales Company. Wholesale 
and Retail Tools and Hardware 2539 East 11th Street. Tulsa 
Oklahoma. says 
“IT am amazed at the smoothness of the rides over the roughest 
roads. My car steers and rides better due to less vibration and 
individual wheel balance." 
You can install a Front Coil Spring Assembly on a ‘35 to ‘48 
Ford or ‘42 to ‘48 Mercury in about 1', hours. Instructions are 
clear. simple, easy to follow. No special tools or equipmer 
needed 
WARRANTY: Front Coil Spring Assembly units are GUARAN 
* TEED for 1 year against defective materials anc 
workmanship. Designed to meet exacting precision engineering 
Standards, every part in the assembly kit of this “‘Hydra-Coi 
principle tor Fords and Mercurys is GUARANTEED AS ADVER- 
rISED or money refunded! 


Automotive Division Inc. Federal identification Co. 


Dept. SF7, W713 35 West Grong Ave. —Gtie. Gity 6, _Oule. 
t Ford de r you 


; lease i 1 Front ¢ 
ear of car and + ha wad or Mercury 
‘ ose Chee 1ey Order .00, plus 
feral Exetse Tax “total ‘S46. eo) in full, or 
ose $2 oo de ar 


pay balance O.D 


Zone State 
cans a For details BIG profit-making dea 
check if you are a Retailer o 


(‘Sea eee ee eee eee ee ee ee eee ee eee eee ee 


DEPRESSION INSURANCE | 


times ing other people 
ore ur to have their 
wired, et Wher 
repaired rather thar 


‘ witt new system 
naking actual repair Pa 
from earnings while learning 
‘ HRISTY TRADES SCHOOL 28 


HYPNOTIZE/ 


Develop your personal POWER! 
NOW ... revealed for you...are the secrets 
of practical hypnotism . .. that strange, 
compelling force by which an expert operator 
can bring others under his power. He can 
sway people at will—issue commands and be 
obeyed—virtually cast a speff over his sub- 
a. This sensational knowledge may make 
}a more dominant, masterful personality 
ilustrated SELF-INSTRUCTION 
COURSE in Useful Hypnotism 
Amazing lessons in simple, easy - to - under- 
stand language. How to select a subject — 
howto hypnotize by telephone—howte make 
money from hypnotism—mental telepathy— 
am hypnotism—self-hypnosis—how to use 
ism to conquer inferiorit ycom 
Comprats Medora nzonctiom to cond pictures chow oper. 


ONLY $1 95 Mr ng positions, movements. Start low price. Sa 
isfaction guaranteed or money back 

SEND NO MONEY! Simply pay postman $1.95 plus < 0. D. post 

age—or send $1.95 and we pay postage ame money-back guarantec 

Order “Hypnotism 

Nelson-Hall Co., 


Learn 
How to 


1, Chicago 5, Illinois 


juty 1949 3] 


ree 
1139 Ss Wabash ‘Avenue, Dept. 2G- 








PTT VETT TE =BACKACHE, 
ws EASY 10 tearn LEG PAINS MAY 
DRAFTING BE DANGER SIGN 


IN SPARE TIME AT HOME Of Tired Kidneys 


When disorder of kidney function permits poisonous 
Get this Success Yefo) 4 . matter to remain in your blood, it may owl nage ng 
backache, rheumatic pains, leg pains, loss of pe; 
energy, getting up nights, swelling, puffiness inder t 
eyes, headaches and dizziness. Frequent or scanty pass 
with smarting and burning sometimes shows there 
| something wrong with your kidneys or bladder. 
How To | Don't wait! Ask your druggist for Doan’'s Pills, a 
stimulant diuretic. used successfully by millions for over 
Double Your Pay! ay 50 years. Doan’s give happy relief and will help the 
—~ | 15 miles of kidney tubes flush out poisonous waste from 


your blood. Get Doan’s Pills. 


WHAM-O 
SPORTSMAN* 
WITS LINE A.22 RIFLE 
KILLS RABBITS, SQUIRRELS 
For Muating, Target, 


Rowting Pests 


\G 
\“S 
A man’s sport!) 
Powerful, silent, accurate 
Complete with 40 pellets and extra 
CLEVELAND ENGINEERING rhea rubber straps. Send $1.00 today to — 
ex ate ension Division PS-7 
. Cleveland 14, Onio ham-O Mig. Co., Box 92H, South Pasadena, Calif 
SPROFESSIONAL MODEL USED BY MEMBERS OF NATL SLINGSHOT ASSQ 





ot RLE MY PAY 





tantial Savings on WAR SURPLUS 
200 TIMELY ITEMS 


SIOUX FALLS 


F. 
i SURPLUS STORE 
Franklin Technical Institute 
Helps Young People Get Ahead CIRCULAR SIOUX FALLS S.D. 


MERCHANDISE * OVE 





WINDOW SIGN LETTERS 
GENUINE GOLD LEAF 


Guaranteed not to tarnish or fade. For store fronts & 
office windows. Anyone can put them on. These letters 
are made of tinfoil, and applied with a varnish cement 


SAMPLES FREE 


1 r : Ww r- os fs ; 
FRANKLIN TECHNICAL INSTITUTE METALLIC LETTER COMPANY, 428 N. Clark St., Chicago 
39 Berkeley Street Boston 16, Mass. 

















NO ARTISTIC ABILITY NEEDED 


LEARN veamneR caRviNG 3222. EE 


EASILY AT HOME—FOR PROFIT AND FUN 


BAIRD School 221 Manitou Avenue 
of Leather Carving Manitou Springs 3, Colorado 


3 


« PRODUCTION 
METHODS 


Se ~? "7 rd wil do_but } nae ah 
ARMSTRONG SCHOOLS, 7212S. Broadway, Dept. PS-7, Los Angeles, Calif. 





EARN $50 up A WEEK .. ON THE SIDE! 


While You Learn Watch & Clock Repairing At Home 


WITH OUR NEW 16 Ai, J SELP-TRAIINNG KIT 

ENLARGED KIT Contains: ENT for practicing 
(newest added feature) PROFESSIONAL. TOOLS: 

Watch Screw — Sleek S« —_ a 
po ge = tterial Movement 
Gauge 2 COMPLETE ‘euus TRATED "BooK S$: One on 
WATCH "REPAIRING. and One on CLOCK post 
GEParmens. Only 7 paid 
f C.0.D., plas charges) MONEY BACK GUARANTEE 


Tool Catalog FREE with MIT or send $.50 credited Ist order 


mosenn Trcsecas surety co. 


Dept. 7 MPS York 18, N. Y. 





Just push but- 
tons and tatk to 
or from 1 to 7 different places! Not 
loud room volume —Wo e 
or tubes needed! 
Quick to hook up. For homes, offices, stores, 
Ss. etc Bg ng ay itis as low 7 


faction. Wr details $ 
9:27 


fre 
today! Sales’ agents. “Wanted. 
| MIDWAY CO., PS-7, Kearney, 





TERMS 


Garden Spot, on scenic shores of 
beautiful Morro Bay. Enjoy future independence with excel 
ent soil, soft water, wonderfu! fishing, hunting, boating 
bathing. etc. Grow fruits, vegetables, poultry. Perfect tem 
perate climate Congenial community Finest investment 


Free literature 
RICHARD S. OTTO 
PS San Luis Obispo, California 


U. S. ARMY AITLIA 


JS. ARMY, WALTHAM 


The wrist watch that timed Army Air Corps Pilots 
@ 15 Jewel @ Precision Movements 
@ Rust Proof @ Unbreakable Crystal 
@ Shock Absorbent @ Non-Magnetic Hair Spring 
@ Water Repellent @ Stainless Steel Back 
@ Sweep Second Hand @ Chrome Case 
ut about Ly regular price SEND NO MONEY. 
stman on delivery $19.95 pilus 10% ise 
and C.O.D. fees Free Catalog 


213, 332 E. 31st St., Kansas City 8, Missouri 


LOTS $300 i 


In California's loveliest 


SHACKELFORD'S, Dept. 


ARTISTS MAKE MONEY 


DO YOU LIKE TO DRAW? 
name, address, age and occupation for 
ART TEST, to find out your ability 


ART INSTRUCTION, INC. 
7149 Art instruction Bidg., Minneapolis 15, Minn. 


EYE- 
GLASSES 


BY MAIL 


16 Days Trial 


Write Today for Free Cataleg. Send no Money 
ADVANCE SPECTACLE COMPANY 
537 South Dearborn Street, Dept. SP-7, Chicago, Illinois 





Send 
FREE 














World Trade firm offers men and 

women quick preparation for big 

pay positions or unlimited-profit 

businesses of their own. Mail 

order World-wide without capi- 

tal, from home; or travel abroad 

Represent manufacturers. Past ex- 

perience not needed. Write today for 

FRE 300K. State if veteran. Airmail reaches us over night 
Mellinger Co., 1422-GS Westwood Bivd., Los Angeles 24, California 





Get into BUSINESS 


METALIZING 


BABY SHOES| 
AT HOME IN 
SPARE TIME 


Get facts about amazing money- 

making Warner Success Pian that 

shows you every easy step in completely charted 
path to personal independence— with your home 
as your ke -adquarters . .. This proved and tested 
Pian is working like magic. t’s backed by an 
old, reliable company ... And we send it to you 
on a No-Risk Trial Money Back Guarantee. 


QUICK CASH WAITING 


Demand for METALIZED Baby Shoes and other 

keepsakes is growing bigger daily. Our Tested 

Plan Shows Howse Do the Work, How to Bring 

in the Business, How to Make as much as $5 an 

Hour. Spare or full time, big steady profits are 

waiting for you. Send penny ta or mail 
i 


SEND NO 
MONEY 








coupon for FREE Facts. Act! Time is precious. Just Mail 
=a eo oe oe oe ae!) COUPON 5 
| r Ray Brandell, Mgr ., Warner Electric 


Co., 
1512 JARVIS AVE., DEPT. 27, CHICAGO 26, mL. 4 
| Please rush complete details about your No-Risk Trial Money 
Back Plan for Metalizing Baby Shoes. Everything you send is 1 
FREE and costs me nothing — now or ever 





| NAME 


ADDRESS 


B crry _ = . ZONE STATE 
aT LAST! A Practical, Up-to-date 
Reference Book on Patent Law 


HANDBOOK OF PATENTS 


By Marry A. Toulmin, Jjr., 1.D., Litt.D., LL.D. 
Senior Member of Toulmin & Touimin; Member of Bar of Supreme 
Court of United States and various Federal Courts 


Here, at last, is a clear, accurate handbook that explains in 
simple, familiar terms, every step in the procedure and prac- 
tice of present-day patent law. It contains every aid the lay- 
man needs to deal safely and intelligently with any situation 
invoiving patents 

The great chapter on the special types of patents is especially 
valuable for its detailed treatment and ilfuminating examples 
of twelve distinct types of patents, with the differences in de- 
tails of treatment that result from their individual character- 
istics. The same systematic, step-by-step procedure has been 
utilized by the author in his chapters on drafting and prose 
cuting a patent application, on keeping patent records, on in 
vestigating patent records, etc., etc he appendix contains a 
vast fund of useful practical information including, in full. the 
Rules of Practice in the United States Patent Office, as well 
as all the forms used in patent work. the comparative pro- 
visions on which patent practice is based, and indices of patent 
laws and the Rules of Practice. In short, every fact is made 
clear to the man who is not an attorney, so that he can realize 
the most from his rights under our patent system 


Examine This Great Book Free 


Take advantage of this opportunity to judge for yourself how 
completely this great new book answers every question about 
patent law. Mail the coupon below and you will! receive a copy 
to examine for ten days. Unless you are convinced that this 
book is exactly what you have been looking for, you may 
return it without obligation 


r=-==MAIL THIS COUPON NOW <<-<-<-= 
©. VAN NOSTRAND COMPANY, INC. Pop. Sci.-July 1949 
250 Fourth Avenue, New York 3, N. Y. 


Be er es OF PATENTS"’ for free 


Please 
r return the book or send § 


send me a copy of * 
examination. Af ten days { will eithe 
you $9.00, plus a few cents for postage 


NAME 
ADDRESS 


' 
gg ociTry ZONE STATE 
Sanesnncescesseasesesnesescosond 


jury 1949 39 








WAR SURPLUS | 


BIGGEST BARGAINS om YEARS | 


HAND sore aus te nage SRane New. e it 


yrenene CONSTANT OISPLACEMENT HIGH PRESSURE 


PU 
1 as hyd Y wr. O. Ac cost $100 post 
New \ i ex 4 $9.50 pad 
VICKERS UNLOADING VALVE t ' 
post 
$4.95 baa 


BRAND NEW HYDRAULIC CONTROL VALVE 
" “ TON VA 


post 
$9.95 paid 
SPEED REDUCERS 


$3.95 


LusBEeE PUMP 


post 
$4.50 Baia 
».c GENERATOR Grand New 


)ynamotor New Model PE-73-CM 


22 arc-3 


$1.95 postpaid 


$1.75 postpaid 


Plus 
$3.50 Postage 
NEW CUNO OL FILTER 


r $4.95 


~ 


ELEcTRiIc MOTOR 


ai 
$5.50 


Send check or money order. No c.o.d's. Prices f.0.b. K.C 


Write for hydraulic listing 


GENERAL SALVAGE COMPANY 


Dept. 27. 2920 E. 27th St Kansas City. Mo 


\\\} YOU CAN DRILL 
YOUR OWN WELLS! 


Hundreds of satis 
Purchased ind 
Dept. of Agricul 
Dept. of Forestry 
nd many foreign 


Sturdity Mad 


ountries 

Price Comptet 

Motor, F.0.8 
udes aril! 
bie 200 


ath vailable 


wn wells for 
at eeded water—as 
any as you ed—out 
de n the cellar—in the 
barn The ew mproved 
CONSOL Driller—1949 
Model—is equipped with 
a special replaceable Drill 
Head. It will drill through 
many feet of solid rock 
without resharpening. Sim 
sle ft perate, easy to set 
p. Do the work yourself 
at small cost 
& HEAVY DUTY MODEL for 6” casings also available 
 $1295., F.0 Factory, equipped with Gasotine 
Engine 
Write tor free information and hooklet. Dept PS 


CONSOLIDATED INDUSTRIES 


West Cheshire, Conn. 


40 POPULAR SCIENCE 





SAVE UP TO 507 


BY DOING YOUR OWN 
HOME REPAIRS 


EW B00K 
MAKES IT, 


SYN 


You can save up 
to 0%) on home 

pairs - and 
have lots of fun 
besides if you 
follow the simple, 
under 
instruc- 

TINK- 

WITH 


cas to 
stand 

tions in 
KRING 
TOOLS! 


snow to cut repair 

furniture, how to 

epair electric ipphi > 1d plumbing fixtures 
av sidewalk vols, plaster walls, 
Saish cords al I I ’ ther repairs a a 
nents arour haotis er before has 
iluable 1 wm 1! ! ramnimned into 
oth-bour volur for oniy #149! 


- ‘ 
“2 50 or more 


SEND NO MONEY NOW! 


Just mail postman only 81.49 
plus mailing cost for this DeLuxe edition. If. after 7 
days’ examination, vou wish to return book for a / 


gladly refund every cent you paid 


oupon be low and pa) 


reason. we'll 


/L COUPON TODAY! 


POPULAR SCIENCE—Dept. P79 

353 Fourth Avenue, New York, N. Y. 

Send me the new 260-page cloth-bound book, TINK 
ERING WITH TOOLS. I will pay postman only $1.19 
on delivery. If dissatisfied, I may re 
lays for full refund 


plus postag 
turn book wit! in 7 


ADD 


‘ {+ ZONE STATE 
you remit now, we will pay postage. 
re fal guarantee 


“ime 








GIGANTIC WAR EQUIPMENT MAIL SALE 


AMAZING VALUES, Fraction of Original Cost 
We Pay Freight and Parcel Post Charges in the U 

e A-C Power Plants $345.00 « Utility Clutches 
e Compressor Sprayers 99.50 « Briggs (3.5) Engines 
e Capstan Winches 29.90 « Briggs (6.5) Engines 
e Multi-Speed A-C Motors 8.75 oe Power Shaft & Stone 
e Rotary Pump 3.95 » D-C Welding Generator 
reds Electrical and Radio a ain 
ymplete Sales Catalog 


Box 908-PS-20, Lincoin, Nebr. 


Me at cr 
ug 


ry 3.95 
75.50 
86.90 

1.29 
89.06 
Also Hun 


LECO encitizesine co 
LEARN 
M EAT CUTTING 


actual practice. Profitable 


LEAKN BY 
eh and 


—_ 


ppre ' 
@. No ot atior 
NATIONAL SCHOOL OF MEAT CUTTING. Dept. 31-K Toledo 4, Ohio 


SHOE REPAIR OFFERS = INCOME 


ceane on 12 WEEKS Time. \ 





eve where a 


Free Bix 20. Pane Book, 
A 
MODERN: SHOE [REBUILDING SCHOOL 


De Ps 
361—12tn St.. Oakland, Catit 
Los Angeles 14, Calif 


» Chicago 


2937 ey ave. 
06 $ St.. 


oO. Figueroa 


LEARN PLASTICS AT HOME 


Get 7 Big Kits with course—make useful 
attractive articles. 














Write for free catalog. Approved for Vets—Non-Vets 


PLASTICS INDUSTRIES TECHNICAL INSTITUTE 


1601 South Western Avenue, Dept. PS-79 Los Angeles 6, Colifornia 


Cyclopedia of Hunting & Fishing Lore 


18 complete chap 
an 
dog 


man’s treasure-book ! 
deep-sea fishing 

‘ boating, camping 

Jam-pac ted ideas for the outdoor 

Outdoor Cyclopedia, only $2.98! Write 

Dept. PS-79, 353 Fourth Ave., New York 10,.N.Y 


ENGRAVED BRASS 


NAME PLATES 


$2.00 pp.—No C.0.D.'s 


Filled with 
$2.25 py 


welconn 


Get this 336-page 


h-wate 


sports 


} 
ters cover tres ging equip 


hunting, rifles care and 


ment 
traiming, ete 


man. Order 
Outdoor Life, 





GEORGE EVAN 
| 357 PARKER ORIVi j 


Limit 





Ib 


Brass 


ip ate 


lo letters per line 
lacquer limit 19 letters per line 
brass o plates made up—inquiries 
K. P. S. ENGRAVERS 

Brooklyn 7, & ¥. 


—Jewelry Repair Depts.— 


A GOOD BUY 


Broken Costume Jewelry — Brooches 


- 2G al 
lack 
Other 


76 Eldert St. 


Pins 
10 pounds. .8 10.00 


TT WITH ORDE! 


B. LOWE, Holland Bidg., St. Louis, Mo. 


Findings 


Ne 


Pearls 


SPN 


Rings 








MAKE MONEY IN 
LANDSCAPING 


Thorough training by Internationally known 
Landscape Architect to start your own 
business improve your home or advanc em 
this well paid field. Many be pach 
\pproved for Veterans. Send for FREE 


BC —_, 
ATIONAL LANDSCAPE INSTITUTE | 


310 So. = rtson Los Angetes 36, Calif. 











Do you want 


..to go to College? 
sal to enter a Profession? 


Nurs Dent 
Beauty Culture, 
Medicine, ete.) 


(Such ¢ » arch tr 
Teaching » i We 
Opti mit au 


Os athy 


..or get an Office Position? 


MUST Gnish High School 
High School Course 
time and abilities 
prepares you for 


ze et anywhere, you practically 
FIR You can complete our simplified 
i SP ARE ti at | t FAST a r 
permit Equivalent to resident school work 
college, pre-professiona! examinations business industry 
Standard texts furnished. Diploma. Credit for H.S. subjects 
already completed. Single subjects if desired. Low tuition, easy 
terms. American School, Chicago, est. 1897—endorsed by educa- 
tors. Finish your high school education NOW. Write TODAY! 


High School Course 
at Home _Many Finish in 2 Years 


ee eee ee ee 
yeoman Dept. meee, Drexel Ave. atheeerahagendenrsrercatvie 


FREI ) specia 
Ne 





Ger en: Se 
ing in subjects checked below 


2) High Schoo! Course 
LD Electronics, Industrial 
_) Architecture and Building 
“) Automotive Engineering 
Business Management 
) Electrical Engineering 
*) Elec. and Gas Refrigeration 
Air Conditioning 
*) Railway Training 


“obligation on my part 


> Diesel Snotansias 
| Drafting and Design 
for Men and Women 
Plasties 
Private Secreta 
Beeatens a 
Aviatio 
Salesmanship 


Name 


Address 


KNOW ELECTRICITY AS THE 
EXPERTS KNOW IT... and get 
an expert's pay 

E' 


standard 





YWHERI 


the leader 
1 « 


The Croft Library of 
Practical Electricity 


7583: 


ye) Ee LE 


c-n-oeoeoe er SO 


JULY 1949 4| 








SHORT CUTS TO MOLD 
MIGHTY MUSCLES 


Strong men are not born...they are 

made. Here is your opportunity 

to learn how to train and build 

mighty muscles without a single 
cent of cost 





Get your free copy of “YOU CAN 
BE STRONG’. 48 pages of training 
and muscle building facts and 
advice. Expertly written by men 
who made the grade. Profusely 


illustrated. Yours for the asking. | 


(10¢ appreciated to cover expense.) 


witeto: MOOSEHEAD SALES CO. Dept. 1507 
366 East 153rd St., New York, N. Y. 





yncondit jonalt 
GUARANTEE 








- 
PEND 


A Le TAPER 
ees : 


SZ 
ie 

we. ' 
$695 \ 

SURE-SHARP MFG. CO., Dept. $-79, PO. Box 24, Santa Ana, Calif 

4? POF AR S 


ENCE 


aT ane 


0 4 Bag Attached 


“Sav-A-Chore” handles loads up to 200 
pounds. With bag attached it’s ideal for 
laundry, waste paper, rubbish, leaves, etc. 
Remove bag and you have a sturdy hand 
truck for hauling ash barrels, cord wood, beer 
cases, milk cans, bales of hay, steel drums 
and other bulky objects. It’s balanced... 
rolls easy . up or down stairs. 
“Sav-A-Chore” has a strong, green crinkle 
enamel steel body and semi-pneumatic, rub- 
ber tired 8” yellow wheels. Height, 46”, 
base width 22”. Tough, detachable canvas 
bag is 24” in diameter, 36” deep. 

Order your “Sav-A-Chore” today at this 
special price. Send check, or specify C.O.D., 
or Sight Draft B/L. 


AMERICAN PRODUCTS CO. 


6417 Manchester Ave. + St. Lowis 17, Mo. 


BUILD YOUR OWN ENLARGER 


”y i. tor ea / 2 most fees nme wd = »bby a8 a Sree 
iple 


' nt ‘ 
Write Today for Free Illustrated Folder 


CALIFORNIA TECHNICAL PRODUCTS CO. 
448 So. Hill, Dept. K-7, los Angeles 13, Calif 


- 





| 
| ‘ f 1 pu “ W wo x t 


“ : ss, but t " “ 

$9.95 
uM Y ORDER 
‘ De ot. ps7. bra awer 488 
South Houston. Texas 


on H 


soutiwest A AERO SUPPLY. 





4554 Grand River Ave., Detroit 8, Michigan 





JAY-CEE SALES (O., 





Running Dry 
Incorrect 
Deliveries 
Guessing and 
Stick Measuring 
or Oil at vou 
> DRI -* 
lets vou ee h 
' torage tank DRUM-GAUGH 
drum full) om le 
with one screw DRI MG: AL G i has n 
ua eed for Oe hfe of your tank 
Order today. Post Pai $1 95 
DEALERS. SALESMEN WANTED 


DRUM-GAUGE CO. TALLAHASSEE, FLA. 


rwokin 
GAUGI 
nm your s ' 


than a minute 


attaches to any 


p arts 
or €.0.D 
plus charges 











LOCKSMITHING & Key Making 


PRACTICAL UP-TO-DATE COURSE || GENUINE G. E. 2 HP. 4-CYCLE 
termatt | GASOLINE ENGINES 
Easy-to-learn modern information for self-instruction. A 
“ovmacter-hexe, segeit’ [natall. ccrvies, ett. Wer Brand new! In original factory cartons. Com- 
every handyman, home owner.’carpenter, mechanic, | plete with oil air filter, dustproof magneto, 
or, J 1 op, are are 
smith.” BS plain" tNiustrated .——~ gas tank, shaft pulley, throttle con- 
or ic rl 3.95. S > oO y a 
y postman plus Wpestege.” Or send $3.95 ~ Ba we'll trol, etc. Excellent for mowers, boats, 
, "postpaid, Satisfaction guaranteed or refund. Address ‘below saws, etc, Ship. wt., 37 Ibs. Shipped 
WATCH & CLOCK REPAIRING express collect. $69.50 value. 
in ¥ Time! ... lor 2 
SSury fuuates with securityennd ‘gusltiy” for "a good NYLON JUNGLE HAMMOCKS 
NOW. A Sascinating and thorough self-instraction train Never before at these low prices. 


~ a” s and clocks. Specia 
FSG OMF section on als pairs. Past-growing field Satis- Only $498 They're insect proof, rot proof, and: 





‘3 , guar 1, Full price only $4.95, postpaid . A 
- > ples me rice oF postpa bug free. Fine mesh, genuine Nylon 


mn patase 
Nelson-Hall Co., 1139 S. Wabash Ave., Dept. G-1. Chicago 5. t!. x net sides. Waterproof, rubberized 


on “ ‘top and bottom. Complete with 
IMPORTED ZEISS TYPE ropes, hanging rings, ete. Govt. 


BINOCULARS ‘ “ cost $14.00. Wt. 9 Ibs. 


, Goggle Cap—Bombardier Style! In fine poplin. Goggles 

Add 20% Fed. Tax. Selection of other sizes 9S fold under bill. Eliminates 98%, glare. Reg. $1.98. __98e 

seul few priced, Surin GUaLTY Litt’ SQ] pup Tents—Two halves... . 5 «9 ft. with poles and pins. 

ANTER. DEAL DIRECT WITH THE | 1M on Waterproof, used. Good condition. 8 ibs —_—_—_ $3.79 

PLEASURE OF OWNING TD pair of FINE BINOCU. Ponchos—U. S. A. Lightweight. Opens to 7° 6" « 5° 6". 

LARS. Enjoy the thril eatiotnct clear, Used, perfect. Wt. 5 Ibs. tanintiiiinspamemae 

vacations. « OW fe Trouble Light—50 ft. rubber cord, switch, reflector, outlet 

Panne erate Seer ee nee ‘ socket, new. We. 5 Ibs. $5.00 value ______._.____. $2.95 

a a S inoc Ld é a E abel a ee Water Bag—2'/2-gal. U. S. Desert type. New____ $1.98 

flue. Our special price: ONLY $1.00 sct, postpaid, Complete. satiefac Officers’ Tents .. . 9 x 9 ft. Wt. 60 Ibs. New $29.50 

a ee Ceres Sun Glasses—Air Force Type. Lifetime guarantee $1.98 

BUSHNELL IMPORTERS, 672-P7 So. Lafayette, Los Angeles 5, Cal. New Sprayer—4-gal. cap. Complete with pump and hose. 

— — — a Wt. 15 Ibs. = a 
NU-WAY Build Your Own __Mail orders add sufficient postage unless otherwise noted 

2 in 1 MAT RAFT Easily inflated by mouth or cartridge. 

LAWN MOWER Rotary Type Lawn For Water or Beach Separate air cells for safety. Folds 

Mower ‘ compact when deflated. 2 sizes—6 

Write for We Supply Cutting Unit ZA cell, 55° x 24"; wt. 12 Ibs. 8 cell, 

FREE Circular Complete. , 55° x 30"; wt. 16 lbs. Complete. 


Price $1 2.50 Gp Op, 6 Cell $4.98 8 Cell $5.98 


} Extra dual tubes, $1.19 ea. Inflating 
Why Pay More fel, NO INCREASE | 








close-ups at ting 














Cartridges, 10 for 79¢ 


a “ey IN PRICE —_ é 
Genuine U. S. Army FOLDING O. D. COTS 


TRACTOR-LITE MFG. CO., spirit vane, rowa See Trt hose, bad coed tee 


Approx. 27" x 78” open. Folds com- 

Accept 4 Big Aircraft Volumes for $1 ’ pactly for easy storage. Ship. wt. 25 

. : Ibs. Shipped Frt. or Exp. collect. 
Biggest book bargain on aviation today! While supply lasts . - 
you can get four giant cloth-bound volumes for only $1.00 Write for Big FREE CATALOG Today! 
—only 25c apiece for 4 big books! This amazing aircraft set 
really answers all your questions on aviation mechanics, light 723 Walnut St. 
planes, transports, theory of flight, etc. Order today from fs Kansas City 6, Mo. 


Popular Science, Dept. 79, 353 Fourth Ave., New York 10, N. Y. 








Use the new 
BEND-E-LUXE 
6 MODEL $495 


shapes without 


nel 8895 
Sere OO o Coot, o oe Bee C08 
Send Your Order Today te 


MULTICHORD CORP., Depr. A, 5238 W. Chicago Ave., Chicago $1, I! 


TGR aTe «6c Post Ca rds 


Learn how thousands of business 
at any gas station, 15¢ men, in every line, are boosting 
airs flat tires. Inflates sales in spite of conditions—with 
tee Gio tee 1¢messages—printed and illustrated in afew 
ns. dust out motors, ma- minutes on gov’nt post cards — with amazing 

t , e eo 
atterproof 12°%24" sta i new patented CARDMASTER. Your “today’s 

Steel tank with carry hi : ideas, read by your prospects next morning. 

moe Sitka. OTe Not a toy, but a sturdy advertising machine, 

Price FOB, K. C. No COD built to last for years. Low price, sold direct. 

Guaranteed for five years. Send name today. 

NAM We'll send FREE illustrated book of money- 

SEND making IDEAS for your business and com- 

plete, unique advertising plans. RUSH YOUR NAME TODAY. 

2533 M INDIANA 
MIDWEST SALES CO. Kansas c''Ns. CARDMASTER COMPANY 


1920 SUNNYSIDE, Dept. 167, CHICAGO 40, ILL. 
jury 1949 43 




















Shat 





with thousands of new items and War Surplus Bargains. 


Write for new 1949—52 pace illustrated catalog filled 
Send 10c to Cover Handling and Mailing Costs 














10-Second 
Demonstration 
Nets You 


+g, 


Yes Storekeepers now “Write with Light 
write new sign — all in 10 seconds. Fastest seller in years. 
second demonstration pays you $9.95 cash in advance. Orders 
yur in HAND-OVER-FIST Get started in your terrritory 
while * “LITEWRITER"’ is brand new and hot as a pistol. 


“MAGIC 
LE; CRAYON” 
MAKES SIGNS THAT 


GLOW LIKE BRILLIANT NEON! 


Merchants everywhere — in small town and big city~-all stare 
with amazemen: at this newest of ali Fluorescent Sensations! 
They write on glass with “MAGIC CRAYON and Presto! 
before their very eyes—there's a 5-color Advertising 
Message that glows like a brilliant Neon Sign! 
FREE! < ymplete Sales Kit. Send name on penny postcard 
NOW for Big FREE Sales Kit and Free offer of 
Sample Demonstrator. Nocost now orever. Rush postcard now. 


MAXILUME CO., 125 W. Hubbard St. 


DEPT. L-97 CHICAGO 10, ILLINOIS 








Wipe of 


Don't Envy The 
PLUMBER: Be One 
Make $15 to $50 a Day 


skilled workman will tell you 
Plumbers have the best of it. WINTER 

Sn SUMMER the Plumber is busy at The 

wages. No skilled Plumber is ever Plumber 

job, Compare his opportunities Protects 

ny trade. To the man with know The 

bing means protit. Investigate Health 

| Plumbing School. Not a “war of the 

born School but a plumbing school Nation 

developed and operated by plumbers 


BE A PLUMBER 3!"ivSi 


Own Your Own " With T Not Book 
earn Wi ools — s 
BUSINESS No need ever “ ~ 


Ty our “ 
e 3 = h 3 ticeship. Don 


Every 





serve al ippren 
t envy the plumb 
ers big protits enjoy them 
Learn every trick of the trade 

Leadwork Blueprint for plat 
reading et under Licensed 


tx with litth 
tt trai 
kit of 





AMAZING NEW NOVELTY 


BLONDE 


n.. lout) 


@ Fascinating! @ Tantalizing! @ Intriguing! 
Keeps everyone guessing. The lovely Bionde will stay in 
her bathtub for you—but not for others. She always pops 
out. Your friends will marvel that you're the only one she 
obeys. It's a thrilling new noveity that will be the life of 
the party. Send for yours today—and learn the amazing 
secret of how to make the lady behave. SEND NO MONEY. 
Rush your order today! Remit with order and we pay post- 
axe or C.0.D. plus postage. 


NOVELTY MART 


59 East Sth Street New York 3, N. Y. 











tools 


JOURNEY MAN 
Gets Good 
Salary 
Master Plumbers 
owl their ow 
\ Journey 

s for 1 
th this 
Mmourney 


deper 


800 Holme 








pproved 


UNIVERSAL PLUMBING SCHOOL 


Master Plumbers 
Over 7,000 Successful Plumbers 
Recommend This School 
This system has mack ore tha 
oo plumbers. Investigate our 
past performance. If you like to 
work with tools this is your op 
vwortunity. Become a Plumber 
\merica’s largest ' i only 
lusively ts 
vy for FREI 


schoo levoted = exe 
p Write tod 
nfort } 

Established 1923 


Kansas City. Mo 





if i Send YOU 
HIS FINE SUIT— 


Will You Wear It and Show It to Friends? 


I ne sed a re ‘liable man in your town to get a fine 


estinent l supe y 
Write Pfor FREE « outfit Jonn Grant, 


— 
‘STONE. te CORP. 532 S. Tareop St. Dept. U-820, Chicage 7, il 


TN) aa Shatt (p's 


3 JAW CHU "9 “ 
H i qua 5 c rome } ated ee; Ca- 
y 0 Spe I im r Nai 
‘ 16 
I g and key v 
FREE 2 MTS 
k Dealer inqu 


. VANDER HYE cQuipmant co. 
# 10017 South State St.. Chicago 28, tilinois 


WINDMILL- Rainbow: FLASHER 


SPINNING AUTO LIGHT 


t 
' AGENTS WANTED 


SPIN LIGHT co. 
373F BELMONT AVE PATERSON, N. J 


Sensational One Unit Portable Power Driven Tool 
POLISH @® SAND ®@ DRILL 


wut. BOAT, FeaniTene 


_ INCH m AC oc — ‘sip 50 


$$, |) 1, be COMPLETE 

| Potisher-Sander ast t ! r wiTH A 

Unit, Alone he he th ¢ POLISHER- 
me SANDER 

Satistaction Guaranteed UNIT 

s heen « euvorde pay postay 


Dept. PS, 62 Warren St., N. ¥. City 





7 25 





THE ORDER MART, 

















NEW SELF-DRIVE 


_B-M POWER MOWER! 


For Modern Lawn Care 


End frass-cutting 
B newest model 


udgery with 
self-drive 
ade mower 

r 


Literature 


8.M MOWER CO., PS Box 66-S, Bive Mound, Kansas 


To the Person who is 


DEAF 


and is Tired of Straining to 


HEAR 


@ Do you miss the precious things 

you should hear—music, the voices 

of loved ones, all the sounds that 

make up life? 

Sounds which have been long lost 
even low-voiced conversation, 

church sermons and business confer- 





ences, with many voices taking part, 





lOTORS 


in ten 


War ng AP pas 
; f 


4000" Rem G 


aw « 
cluded 

four \4 
t the f& ee swing 
nders ffers 


érive shaf turning 
ow 
flexible shaft 


150 ‘Rem rapping fishing rods w epeed 


darkr 


$5.95 
$4.95 


reker fe oF Photo 


= ey! | $9.95 sisigs 
4S-23 — 33 
HS-30 NEW 33, ss 


* FOB. Ch % deposit 


HEADSETS 





are all brought back with Beltone. 


NO BUTTON IN EAR! 


This tiny, One-Unit device is all you 
wear. No more heavy, clumsy sepa 
rate battery packs. No dangling, un 
sightly battery wires. The Beltone 
reproduces faithfully the sounds you 
want to hear—the music and laugh- 
ter in the voices of those you love, 
without discomiort or inconvenience. 
' 4 E € 5 Learn how 

much better 
and more clearly Beltone 
uncovers precious sound 

you, perhaps, thought lost 
forever. Just mail coupon 
for valuable free book 
let. No OL UlDY 
a ie Frees by > 

* Good Housekeeping 


‘y 
<tr aovransstd 





PS. 2635 W. Grand Ave. 
Chicago 12. tit. 


NESCORP ELECTRONICS Sent. 





ig Bee ¢ 


latest 


manmacurers ir 


We 
refund your "50¢ ‘with, your first order of $10 00 
or more. Prompt delivery on t tool Send 
eck rder toda 
CENTER TOOL CoO. 
153 Centre Street, Dept. 0. New York 13 


Free for Asthma 


attacks of Asthma and choke and 
if restful sleep is difficult because of 
breathe don't fail to send at ones 
Asthma Company for a FREE trial of 
ASTHMA MEDICINE, a preparation 
iptor lief of paroxysms of 
Bronchial Asthma. No matter where you live or whether 
you have faith in any medicine under the sun 

today for this free trial. It will you 
Frontier AstHMaA Co, 870-C Frontier BLipe 
162 NIAGARA ST BuFFaLo 1, N. ¥ 


If you suffer with 
gasp for breath, 
the struggle to 
to the Frontier 
the FRONTIER 
Tor te mporary 


syr matic re 


cost 


MAIL COUPON FOR FREE BOOKLET 


BELTONE HEARING AID CO., Dept. POS-7 
1450 West 19 Street, Chicago: 8, Ilinois 


Pica ime, wi atic mn the 
P } f restit 


REI t g nit | 
DE AFNESS -~ | HOW 1 to OVERCOME 


hout ¢ 


TT. 


Anche ore 


‘BOMB HOIST WINCH 


$45-95 ly 2500 LB. CAPACITY 


PERFECT for garage, trucks, 
shops. boats, +farms, ete. 
BRONZE worm gear with 24-1 
controlled ratio. 19 of %%4 
steel cable with hook. DU AI 
SPEED handle for greater leverage. A WAK 
SURPLUS VALUE. F.O.B. Los Angeles. 20% 
with C.0.D.'s. MONEY BACK GUARANTEE. 


” ASSOCIATED SURPLUS CO. 








ee ) SAVE UP 


oe 


VAPOJ r one 


AGENTS 7 . nd PERPOR MANCH 


WANTED y Hives up t 
&@ cove rE ates « 
Satisfaction Guaranteed! 


varoset MFG. 
11424 Biona Drive. Oep s-7. 


(ORE GAS MIL 


Or 


‘co. 
Los Angeles 34, Calif. 


10838 VENTURA BOULEVARD - NO. HOLLYWOOD, CALIF. 
MORE GAS MILEAGE 


TO ae with VAPOR INJECTION 


—y CRAFT tees —-> ORDER spear GAS SAVER TODAY —— — 

“NEW , » Vapojet 

t AGE o inst ructic 
‘ ey order) 


REGULAR ~~ 


in a 


No, of cyl. 
"eects 
STREET 


ferry 


STATE 








juty 1949 45 








bolt Gols ={-We ll Rolae) 


eo} Ro) fe tae): 


You can build a profitable, lifetime 
business with Colorcrete. Large wait- 
ing market. Work is easy and inter- 
esting. Moderate investment; high 
return. Large waiting market. Full 


instructions and liberal cooperation 


Sprayed- On Beauty 
Colorcrete is 

surtace 

stucco, ete 

emart colors 

of build 
® Rochester, New York, with its nation- Gisneate metatdinn, Inc. 
ally known industries and progressive A> Cena Suc, Simone, Sich. 
business community, is constantly seek- 
ing new ideas which can be converted 
into profitable products or enterprises. 
If you have something worth talking 
about,—something for which there is a 


market at a minimum price, then write 


| 
for details to Division ot Public Rela- ————— 
tions, Rochester Department of Com- N DIESEL TRAINING 


merce, 54 Court St., Rochester 4, N. Y. Get set NOW for steady, big-pay jobs in 
Diesel, Tractor and Heavy Equipment. 
Interstate’s practical home training gives you the “know- 
how” for success and security. Investigate! 
IN ROCHESTER, GOVERNMENT HELPS BUSINESS SEND POST CARD FOR FREE INFORMATION 


INTERSTATE TRAINING SERVICE 


1° 8 0 a» * S$ A V ] N G S$ - 4035 N.E. SANDY BLVD., PORTLAND = OREGON 
'@) N WAR S U ~ P a U S Helps you s-t-r-e-t-c-n your dollars on 


TV, electronics, radio and tools. 
it. WT. ALUMINUM rite today for the 1949 Lafayette- 
PIANO HINGE . concord catalog. A penny posteard 
Eeneth 72 / © th 





e trick. You'll find pages 
of the finest equipment 
Use the catalog 

erything you need and 
Write to Lafayette- 
KG9, 100 Sixth 

k 13. 901 West 








~~ oo Chicago 7 
HEAVY DUTY STEEL "aes on ~ 
PIANO HINGE LIVE RUBBER SHOCK “CORD 


Clean fresh stoc 
ox , 


7 oe 6 P 4 BS ny it ty P atterns ’ 
‘ engths . more 62. Ful Size Patte va. $i. ‘00 Postpaid. 
‘ pout F iginal t +s Of sve, 
DIA. PRICE (per25’) Ship. Wt. "FLYING DUCK yi 
trac- $145 ss $3.30 2 2 Wind revolves wings. R e 
" Pattern, Instruc stones nd weir m Pir kK 
. : ' : : 


rass bearing * 
ne 


= =_ HEATING ELEMENTS Trestract he 
, an STROTHER Ia Cav cen, W. Va 
—= t ; Set of four 96¢ = oa i 


NEW 10%; x 4 6 VOLT DOUBLE 
WHEEL ASSEMBLY | SHAFT MOTOR > PTI " ° 
if vere [3 —” Bx % iD 


x 4 





at 
dnip my Original cost 








RELIEF ...OR YOUR MONEY BACK 


a Truss improved design for natural re- 


GS Se ane ie lief at a reasonable price. Reputable surgical 


stage o rders paid for tn manufacturer, years in business, offers folder 
t cu WRITE 
if 








you write now “Aca Back Absolutely 


Guaranteed If Relief Not Satisfactory 
Dept. PS-7 5637 W. 63rd PI. 
U. A. S. Corp. | WEB TRUSS CO. Dept. S-73 


Chicago, Iilinois 


Hagerstown, Md. 


4G POPULAR SCIENCE 











SURPLUS BARGAINS 


DELCO CARBON PILE GENERATOR 
VOLTAGE REGULATOR (24 volt) 
While they last . this hard to get item 
is being offered at a give-away price No 
94-32276-A. Up to 200 amps 
Slightly used ONLY 





OR 


ONLY 





C & H WAR 


—that is jam- 
factory 


for the 
and outdoors! 


tioned items f 


DUMORE '/2 H.P. MOTOR 


Power packed! 24 volt, 20 
With worm gear 


$5.95 


| bargain! 
de series wound 
sed, like new 





SURPLUS CATALOG 


packed with values galore 
home, workshop, farm 

New, used and recondi- 

yriced amazingly low! 


Send 10¢ TODAY! 


Send 25 wi 


th Order 


Balance C.O.D. 


All Equipment F.O.B 


c 


1850-S-7 East Colorado St. 


& H SALES CO. 


Pasadena 8, Calif. 








R 
Write for catalog March, July, Sept. 
H-88 TECH BLOG. , 2000 SO. MICHIGAN AVE., CHICAGO16 


ENGINEERING_ 
BUILDING, DRAFTING, ETC. 
Degree in 27 mos. Approved for 
G Trainin Prepare in Chi- 
cago, the In state Hub. Earn 
art living expenses. 45th year 
Jther shorter courses in Air 
Conditioning, Refrigeration, 
adio, Electricity. Enter Jan 
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16MM SOUN 
FILMS AT 


WHOLESALE PRICES! 


33 


MINIMUM ORDER 3 REELS 
Also Big Discounts On 


BK M HOME 


MOVIES 

NEW, 100 ft. Musical Comedy Reels, includ- 
ing “Playmates,” “Georgie Porgie,” “Man 
That Comes Around,” “Oh! Susanna,” 
“Sweet Hawaiian Dreams,” “Jungle 
Rhythm,” “Atomic Bomb,” ‘There | Go,” 
“Lydia,” and many others at this sensational 
low price. Order 3 sound reels today—pay 
only $9.99 C.O.D. plus few cents postage. 


SS SS SS SSS SBS SSS SSBB eee aeaenaaee ea 
MOVIE-OF-THE-MONTH-CLUB, Dept. PS 
P.O. Box 2631, Hollywood 28, California 


C) Please 
Sound Films 
plus 


the 


rush 
on money-back guarantee 


— age « 
Movie-of-the-Month-Club without 


100 ft. Musical Comedy 
I will pay $9.99 
Also enroll me as a member of 


extra charge. 


3 of your best 


ym arrival. 


RODRRIB . 0:0 06:60:00 000000 000066 606 00s cee cnscvessecoes 


Crry 


« STATE... ALOG 








Aan 


® 1SHOW YOU HOW TO 


MAKE MONEY. 


@sTART YOUR \.. —— 


OWN BUSINESS | & 


IN 2 WEEKS— me 
\ 


ATHOME um 
IN SPARE TIME “« 4 
BABY 


METALIZE BAEY. 


iF YOU ACT NOW, I will show you how to 
Start earning extra money immediately —in 
spare or full time. AND | SHOW YOU HOW to 
Start your own profitable business. With my 
complete course and easy-to-understand illus- 
trated instructions containing trade secrets of 
ALL metalizing processes PLUS 2 beautifully 
Processed sample metalized baby shoes AND 
all my tested and proved methods of operating 
@ successful metalizing business, I show you 
how to start YOUR OWN profitable, fascinating 
business right in YOUR OWN HOME. Up to $5 
per hour possible. Absolutely no experience 
needed. For PROOF send coupon today 

for FREE details of my MONEY MAKING 

PLAN for you and be convinced. 


Full Details 
Without 
Obligation 


MAIL COUPON 


pocc---n-nrn- nn 


John Kiktavi, KIKTAVI CO. 

Dept. PS-7 . 2111 W. Manchester, Los Angeles 44 
Send me FREE details of your MONEY MAKING 
PLAN, without obligation. 


NAME 





STREET. 





CITY ZONE___ STATE 

















0. cn a au aus aun ausenneus aus ase emp casas ea eae amp aanem 
/ WISH | HAD AJV0B THAT PA/D Ly 
THEN LEARN 
A TRAOE/ 
WRITE C-T/- 
CTL LESSONS Typ OWN MY OWN | 
ARE SURE| BUSINESS WoW- 
4 CASS + OMUANRE FOCTI- 
; “* 
wee 


ws ———_— 
PY 
ey ‘ 
be j » TOOAY/ 
FOLLOW | 
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=: 
Learn at Home in Spare Time 


A good trade means a good future—better earnings, more 
security, a chance to own your own shop! Choose one of the 
great fields listed below—all are ever-growing, offer unlimited 
opportunities. Train at home thru C.T.I.’s Shop-Proved Home 
Training Methods, or in our Chicago shops. G. I. approved, 
Mail coupon today! 


SSeS eS SSSSS SSS See Fee Se eee eee ey 
COMMERCIAL TRADES INSTITUTE, Dept. £1.7 | 
1400 W. Greenteat, Chicago 26, I. 8 
Send free illustrated Brochures and other information about g 
the field I have checked below 

(© Refrigeration-Air Conditioning [| Automotive Mechanics 

C! Electricity () Body & Fender Rebuilding 

|) Radio Servicing-Television () Building Construction 

C) Diesel Mechanics () Drafting 

Name 
Address 
City 
eeeeeeseoeeeeaeseesesesesesesems 


july 1949 4] 


=. 














(PSeSeseeeesoea 





Pesta Ulasaey. val?), | . HANDY SEWING AWL 


Patented lock-stitch awl, complete with 2 
needles and reel of waxed thread at this 
special price! Satisfaction guaranteed, or 
money back. HUNDREDS OF USES—sew- 
NOOERN ELECTRA wo CAS Most Helpful, ing and repairing leather goods, tents, belt- 
REFRIGERATION Biggest Selling ing, awnings, saddles, sporting goods and | 


Same Book Used by 
us for G.l Training 





others. Complete instructions. Send cur- 


Book on Subject rency, check or money order. Postpaid. 
ihevity, cset be erek RADEN SALES COMPANY 


thority, used by tra 


schools, manufacturer Dept. 8, Box 625, Ft. Worth, Tex. 


training programs and b 
RERS-ISTATE 


the U.S a traini ng thou 
overs a 
PAYS BIG! SEND FOR FREE, BIG, WLUSTRATED 
CATALOG NOW! No obligation. Graduates report maki 
substantial incomes. Start and run your own ‘business. 
qutetty. Men. wome n of all age s, learn easily. ¢ 
e ‘roperty M Loans 


928 Pages © 408 Illus. —irieration man and are not cn related pubsects STUDY AY MOME of four lac 
Revised, Enlarged Edition arce er . over WEAVER SCHOOL OF REAL ESTATE (Est 1936) 
m re gerato i the 1S E. Pershing Road Dept. PS Kansas City, Mo. 


Learn to Service and Repair 


cstraniee.te=, MAIL ORDER ELECTRICAL APPLIANCES 


1321 5S. Michigan Avenue, Chicago 5 





Open your vm _cietete’ epemenee 


COUPON oe le Ses on 
ar motors i ind REFRIG ERAT ION ~ ance 


luded Send today for FREE BOOKLET withe e 


PACIFIC TRAINING SCHOOL 


7217 So. Broadway, Dept. S-97, Los Angeles 3, Calif 


“1-V-E Toney) 


$10 to $10,000 
folder Lor 
Less sovtme” 522) Parker Ave Chicago 39 Vil 


a ns ; FITS ALL CARS FROM ‘46 THRU ‘49 
| SAVE uP TO 50% AND ‘ Pepe EX: ee green light the instant car 
a GENUINE DIAMONDS ~ core or ye SHIFTING e.. 
. GENUINE DIAMONDS rantes 


FREE & with "S16-0a ~ C. D. HILL PRODUCTS Dept. PS-1 





QPecoraltve 


METAL WORK 


\wen bt ey . \ new manual for the amateur. Tells in easy to understand 
ny Cantile Agency lanewuave how to make useful metal articles in your home w 


BERMAN'S DIAMOND 10 You'll be surprised how easy and interesting metal work 
Is with diagrams and step-by step 


Fully illustrated 


sev ings 
LOAN BANK r ” tructions. Sturdy cloth binding. 253 paees. Send only $2.0 d 
Dax 


—2 your copy will be sent postpaid. Popular Science tenthly— 
Berman Bid. Balto 1, Md Dept. 79, 353 4th Ave., New York 10, N. 


LIGHTWEIGHT | 


Dealers: Write 
for information 











3 speeds * FOOT GEAR SHIFT * Handlebar clutch control * 
Telescopic front fork * Weight only 230 Ibs. * 9.5 horsepower, 
at 5000 rpm * 70 miles per gallon * Over 60 miles per 
hour * Low center of gravity * Rugged * Safe « 

Compare Mustang performance with that of popular im- 

ported lightweights costing $200 to $400 more. Ask 

your dealer for full details and demonstration or write 

for free literature. 


MUSTANG MOTORCYCLE CORP. 635 W. Colorado, Dept. GPD6, Glendale 4, Calif. 


4B POPULAR SCIENCE 








DARK ROOM VERTEATORS 
1344" 2 ASSEMBLE YOUR 


OWN TRAILER 


VENTILATE YOUR DARKROOM 
$25. oo ) Vatue—price® 7 SO set or $4.00 Each 


uv s through ese stee 
puvers freely due to t r r rr rt te 


indreds 


ARMY SURPLUS SALES 


OF FRESNO 





1820 Tulare Street Fresno, Calif 


SCT uy He Cn us cus senior 








wn vehicle 


this balanced power unit 


dene ae pool end payment direct 


pment oLrrT, #5-69 


CUSHMAN MOTOR WORKS The CUB SPORTSMAN 


UNCON Nene eee 


MAKE EXTRA MONEY 





F.0.8 hos Angeles 279. 50° 


° ° The CUB SENIOR 
Selling Christmas Card Box Assortments 
Also 25 and 50 cards for $1.00 with name 


imprinted. Personalized stationery. Rush name. f t \ ou all the 
Samples on approval. ~ ) i e. The CUB SI cra + a ons 
t f t ¢ ¢ 6’ 9” nei t 

GENERAL ART CO., 225-4th Ave., N. Y. 3, N. Y. ; ave ine 





are included 


; s 
F.0.8 Los Angeles 395. 00° 





dL t ither traile r 
THE SCIENCE OF . (at least $ act npant ies ord 
Ce ete 


Write today for FREE illustrated folder. 


at 


Dealer inquiries are invited 


“epee — National Trailer Stores 
IUSINESS UNIVERSITY AN Box 2353, Dept. S-79, Terminal 


Annex. 
619 W. MAIN ST. OKLAHOMA CITY 2, OKLAHOMA LOS ANGELES. 


CALIFORNIA 


Trained Artists are Capable of Earning 


7 VETERANS! WSA Approved for Training Under G. 1. 
1 Bill. Write tor FREE BOOK Art for Pleasure and 
$65, $80 ane MORE @ WEEK! / Profit full le bn I our method of instruc 
VOU CAN | ot bgt cnn nt : tion and « ‘ pportunities for you rwo 
A COMMERCIAL ART, LAT OUTI ITS included with training 
DESIGNING. CART ooNaS a y 


oR MAIL COUPON TODAY FOR DETAILS. 


Washington School of Art, Studio 137 R 
1115—15th st., N.W., Washington 5, D.C. 
Please send me full inforn 


tic and your Free Book 


fit 


AGE 


Zone State 
inder G.I. Bill 


JULY 1949 4G 








GM WAR SURPLUS SENSATIONAL VALUES) cs rat 
ut GADGETEER’S HEAVEN’ ruc'yah ate ete Sack, tbat 


THE WORLD'S LARCEST SUPPLY 
fj CONTINENTAL GAS ENGINE 


Genuine Red Seal 4 Cycle Air Cooled L head 
dertul too! un the world 
No. 100 WINCH HOIST 
Cap. 7500 Ibs. with 241 ratio cog 
trolled bronzeworm gear. 19. \, 
alloyed stee! cable with hook two 
speed handle. Idea! tor 
Boat Garage. etc $100 Val 
4 DC 
Liquid and/or Aw Operaton, t 

developng terrihe power. 20.000 mei 


Available. Write for Catalogue 
Priced to sell at 15 Gvt. Cost unite, portable & rural lighting. power 
plent on beats. etc 


New Electric Motors 
$00 new , MP. 2? TYPr : AMPS 
New G! "- 
New TI 


Ly 


oer Pistol & Gooseneck Type 
101 Uses Chipping Rivet 
PISTOL mq Mammenng Sresting 
coment Aute bedy work 
Chicago Pneumatc. Cleco. Ingersoll 
Rand Makes, £3. £2, 3X. 2X. OY 


age bght tectors. 
Ys) s) sient compressors boats 
a ~*~ f] ers. etc. And your eves ot thu price 
$15. 9q Oe OF ote a Seat by - $47. 
New — & STRATTON MODEL “A” 
GAS 


E nating 2.10 4. P. 4 cycle. single cylinder 


$55 VALUE 


$8.95 





GENERATO 

Suitable tor 
adaption to 
home welding 


Complete in orginal Factory Crates. 
A fh StS Vatao tas Gaby 





218 
Squeezer PNEUMATIC ALLIGATOR 
SQUEEZER 


AIR DRILLS <p }) 


OR MOTOR ap T 
SPECIAL - 21500 


with 44" lecobs Chuck 
THOR=210R Model 4526 
rt pry AIR DRILL 
Xint. for Tapping $19.95 
PNEUMATIC ANGLE DRILL 


Volt D. C. 24 Volt A. C 
This motor can be readh- 
ly adapted to 110 A. C 
by the simple method 


diagram of i 
structions with eac 
order. A auaeee Value 
Converted to 110 A. C. Equipped 
with plug and 3% ft 
Heavy Duty Cord $8.49.. 
1/16 H. P. 24 Volt D.C 
Motor, Series Wound 


New #50!.$3.95 eo 
$2; 2p na $8.95 


pans THEY AST! THOSE TERAIVIC MOE VALUE! 





All 2" foce except 0 ~ 300 whe 
20vV 30 AMP 


is 3° toce 
OV - 60 AMP or 195 


SHUNTS Required tor use 
“wh OCAmmeten 30 

60 -120 — 240 ~ 300 - 350 
Bers owe, 6 Lo 


S\ NEW 
eee 
yt 0 Giteren 
Roe $1.19 5 Raw) 
OT EN +6 mw MO Colne 


lax 4) BEARING MIX . rr Weight ¢pproximately 2) pounds. 
w i" ‘nooece, D 2 Srermieee Sree! $3.49 NEW Low 


AT THIS 5 
1000 Cain comecty go ge) Tanks. Fittings to Adapt this Unit also Avbie. 
$1 


Thousands now in use for spraying With Terry Adapter ea 

jinfleting. tractors. trucks. garage. 

laboratory. air tools. industrial use. / 
Lightweight but powertul. can 


Send for Catalogue and List of Other 
Sizes 


Vickers Hydrlic Transmission 
vt. Self contained. 2 


Types of Pneumetic Tools 








RK Corvemon ressstent steel 





- erst “aiitne” 
eraRincs 
ve me omy $2.95 


ayy 


d EN REGULATOR 
L 2. Bottle Pressure Gauge 
0.3000 PSI 
Regulating Press. Gauge 0-400 PSI 
ACETYLENE REGULATOR 
Bottle Pressure Gauge 0-500 PSI 
Regulating Pressure Gauge 0-80 PSI 
AIRCO & Other Popular Makes to fit 
ALL Standard Bottles 
ALL NEW! A Real Buy at. . $1295 
or Both ior. 


VERNMENT 
Youll Chortle when you 
get it lor ONLY 


. 
eonces, 21M 
7. & omyr 





#155 VICTOR CUTTING TORCH § 
iT # 4008S, Used but m gd won 15.75 


cs “High Pressure Oxygen Bottle NEW 


iNew, Will hold up to 3.000 ibs. PSL witl 








if Cat eed an tro infiater on Siro extinguish 

er, with oxygen for sick room or 

water diving. etc a equipped ' 
Here it is! 


| hers brass valve. 36 
[PDial gauge. & canvas bag. That Drill 
Sensation! 


FIRE EXTINGUISHER 


qe 
agile poles & multiples Voltage ratings: 
trom 5 to 20 amps. 125 Volts A. C 
35 amps. 24 Volts D. C 
100! uses in Auto. Truck 
Tractor. Jeep. Shop. Radio. 


FILE MIX Ten Assoried Files of 
®. 10°. 12". includes 3 Vixens. hell 
ane bastards. mills. etc. in seconds 


fer the entire mix 
PULLEY MIX 


Youll want this one 
round. 10 micarte and 
metal pulleys ranging tom |” to 5° with 
bell and one piece bearings. These are 
euerat pulleys, the best made with 


$2. 
COUNTERSINK MIX 


168A Counter. 


one 
cellent condition - 
Migh Speed Steel. 
Assortment of + 
100° and 110° with pilot sizes ¥ 
trom 3/32" te 3/16". 


PALLEY 
SUPPLY CO. 


50 Porutar Science 


Hidde Lux Col Type. Built Gov't spec 
shamerproet Heavy Coase Fully recherged 

= a on fs ao 
Wheel comme 

wee 505 Veler 


suis $13.25 
Te 


| ol tye. 
333 Vote "pena oce- 


(Aj 


4 
a 


375 Vole = OSA 


15 & Wheel Contet * 


* 
All ahewe Cel twee fully charged end with horn 


fiectmic SOLDERING IRON 


10 Vek A.C. Vulcan $8.50 Value 
“198A 100 Watt 
ESSICO 75 Watt .. 


SMOOTH — POWERFUL — LIGHTWEIGHT 
RUGGED. A Guaranteed. Precision tool for 
wood or metal Latest streamlined design. 
Fingernp switch control Self Lubricating Shaft 


Tested at 115 Volts «© RPM. 1620 
‘e” key chuck 


Ws Ready NOW!! At your service at culto 
the bone prices. ORDER TODAY! 


omy $19.95 


Complete 
& Chuck 
Including Sander 


$1.00 ea. 
$1.19 ec. 
75 ea. 


— 
72° alum 
72° alum. 
mde) 53° cad. steel 





side) 2 _stee!) 





Rubbenzed Hosp. or ~—— - 
$4°x72". $10.00 Value 


Alloyed steel. rust resistant. 3/16" di 
18 ft long. with turnbuckle ends ‘ea. 
Pstormed ? « 19 strend—on reels 
wm any length 
Je tt. 
4c ht. vis 
vs 44ch 922 


aT, DOUBLE CASTER UNIT 
Needle bearinged 6" Casters 
hans oo © canater = 


$2.29 


vie Se & 
32 & & 
Bc ht. 





C lassiiied 


Opportunt ties 
18. — Save Von 


— 


Classified Ads only 80c per word per insertion, payable in advance. Minimum 


ad 10 words. To be included in September issue, copy should be in our office 


by July 26. September issue on sale September Ist. 


POPULAR SCIENCE MONTHLY—351 FOURTH AVE.—NEW YORK CITY 10 


AL TOMOBILES DI Lust t Ford al I IT's re. The last n customi 
- i mous | -Tone only $16.95 per | i ront Fender Unbe able 

t i s tor Fx Easily made at ne 1 plans 
ic. Customcraft Aut Work Box 


ngfield. Mass 


Spriz 

NEW Hot Rod Book. Revised. 1946. 1947 
1948 speed record ars. photos. descrip- 
w $1.50 postpaid c 


B-7NV. 1268 So. Alvarad Los. 
Calif 





Ange les 6 


iMers 
reases 
Sin- 


ger cal ‘ b > 
ease r ‘ - i sane enaCe , HOLLYWOOD Deeptone M 
et ay! Free ist! ! ! Us itomot Books . St Straight-thru H i 
621 AB Diver ilea nu l tom Styling *fficien speed. power ! 
, o! I rie al i $485. V-8 é $16.95 
0: Mid , $1 Wate Satisfact Guaranteed) 
atalog 25c. Almquis 
117. Pa ‘ 
AUTOMOBILE Racing Book. Fifth edi- 
tign-revised. Tells how to build dirt tracks 
frames, engines. Records. super- 
rules formulas ans stock 
nversions. roadster racing. fast Fords. 
$1. 00 postpaid. $140 C.O.D. Ray Kuns 
Department 274. Madisonville. Cincinnati, 
Ohio 
STEAM A atomobile Books Clymer's 
Steam Scrs : 100 steam cars 
re —— BILE : . ust te , $2.00. Modern 
vee a om ae | Stean Book $2.00. | F 
— yin ‘ - - " Stanley. White. Doble $1.00 each 
postpaid Specify title wanted Clyr 
Dept. B-SS 268 So. Al 
eles f Calif 
SP EED & Mileage’’ Manus 
mileage 
any automobile 
shows latest 
Tuning. Mileage 





dition 
ai Calaiog re- 


varado. Los 


greater 


HOLLYWOOD Ripple 


Skirts $14.95 





PEAK Pe 
leage Pep 
er 


jury 1949 5] 
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CLYMER'S New Cata . istrat FREE Detai d bells Iwo lo SCOOTER Fart 
194 American Cars mt hime ? irin $ Bermuda At Ss fror 1940 
ye nak ‘ sells 5 yncor St West Hart 3 


and Rac- 
Lawndale 


HISTORY of Hot Rod & -- — meee 


ca 


equ nm & 
Anse! 38 30 W Je fler- 
“alif 





Caves ase Scs motor. body 
metal parts. Gros 1 olet 
‘ fi 4 Engine 
WATER I criptiv ture if W 
uve PROPELLERS 
rive boats. Cat 
87. | w 
AAT Mag: 
Ne War 


ing ‘ 

$2 00 ne . 

car. Electroni Qu t \. rder tod 
$ stpai iff Bantel. P. O. Be 


€ 
tec! 


9 


Ohio 











AVIATION INSTRUCTION 


aie Ros Questior 
’ oA. Metines. cose SS 


Publisher Tulsa. Ok 


ELECTRICAL SUPPLIES 
& EQUIPMENT 





warning for trai 
1108. Pasadena 20 
MOTORCYCLES 
BICYCLES, SUt 
RSCOOT ERS ? 
iterature 10« 
er. N 
iEELS! Bui 





fotors D 


INDITIONED rn 





8 WELDING, SOLDERING, PLATING 


W ELDERS 110V we 
We er i 4 


tNY 
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WEBER high-compression cylinder heads 
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WELDERS able = ¢ 
rran 


url Only 
10 Day Free 
y PS 8 


oO 
WAR Suri 
00 each. fF 
Kansa 
LATOR Re} 

Gast 

t Mix 
TROPLATING 
ind up. Free I 
9316 S. Justine ¢ 





10 MACHINERY, 


geed ail} 


Standar 
pr 
Mi 
t 1 
GRINDER 
I 244 


sme 2 


300 design 
Sailboats 


OA I Over 
Out boards 

etc Get 
atinG 
LN. ¥ 


i engines 


cnal 


ow 
mié 


gec 


n be 


acnined 


$75.00, 3! 


i€ a 
Supply 


's auto 
Municipal 


etc 
Air- 





| 
TOOLS, SUPPLIES 








BATTERIES, 
GENERATORS, 


ENGINES, MOTORS, 


ETC. 


notors. § 
fotor Data 


WELDER 1 an 

1 300 GP zs $12 
$3.75 t 

ARMATL RE Wi 


g bull 


LORS 


RPM 
$35.00 








BOATS, Ot = 
MOTORS, ft 





BODY-BLUILDING 
sage LLS 
ree 


4 


$8 


tockaw ay Pa 
gay mm LS 
Cour 

er Readi 


ses ¢ DOOKIet Ge 


ne Pent 


€ 
od 


COURSES 


98 up 
1729-S7 
York 


quip- 
Bar- 








SPORTING GOODs, 


FISHING TACKLE, 


PAGES antique and 
et a 0c Robert 
Lexington New York 
SHOTGUNS ifles 
‘Ammunition Rods 
PS-Rudolph's. Atchison 


180 


i€ 

SEND lc f 

s. Willmar. Minn 

BARGAINS. firearn 
catalog 40c 

N. J 


100 


> 000 


used guns 


GUNS, 
ARCHERY 


nodern 


pistol 
Abels 
21 


atalog 
Holly 


Fray- 


for wnt rr ($5.95) ($6 95) 
M 7.95) 
write 
rool Co 
33. C r 
Rifles. Revolvers 
Also Cartridges 
26 Main Street 


Cushman 
D 


oraer 
Weber 
geies 
SHOTGU 
Modern, Obsolete 
coin. Ed Howe 
Maine 


Over 


Coopers 











FIELD GLASSES, 
TELESCOPES, ETC. 


Binoc Microscopes 
rgain Catalog srownscope 
24 West 451! New York 
lus Bargains. Binoculars, Tel- 

é I i Lenses 
Objectives 
Edmund 


20 


iiars 
tree 


Street 


TELESCOPES 


scopes completely 
Guar anteed Ob- 
srmation 


New York 17 


ele 
$29.00 
h Free 
th Avenue 
ope. astronomical 

book 

$1.00 to 


erybody'’s Astronor > 
353 4th Ave 


Popular Science ba 88C 
New York 10. N 
BI NOCU jLARS i= Direct 
r $40). Free 
Importers 
geies o 


from the im- 
Catalog write 
678-7 ath 


omical telescope eas 
and instruc 
200X $4.00 

$6 00 Full power 
Instructions alone 

Manorville, N 


a 
100X 
iear 


20 1X and 400X 
\ 10¢ 
Y 


ion guaranteed 
To Service 


AL 


cience 
INOMIC telescopes. binoculars 
€ Bou sold. repaired. Books 

Rasmussen-Reece. Amsterdam 





Government 
Send $1.00 

Contains 
Send 


rERRIFI Bargains 
is Telescopes. Binoculars 
piece Hobbyist Lens Set 
vi g and reduc ing lenses 
stamp for Bargain ] Jaegers 
93-08 95th Ave.. Ozone Park 16.N. ¥ 


24 DOGS, BIRDs, PETS, RABBITS 


Shows 





SEE Gulf Hamstery 
picture of Hamster 
ENGL ISH’ Spr 
iting strain Send for ca 
Kennels. Registered. P. O 
nead. California 
BERNARD Pups! 


ad page 67 
Spaniels rhe 
alogue. Bog- 


Box O, 


nger 


Reg'd 
and 
zy picture free upon 

i Kennels. Watro Sask 
ANGORAS Gian cl 


us 


int nl ius 
nost profitable 
avy-producing 


ure tree. Grinstead's 


G 

F igr 
wi I Literat 
Ws 


11inols 


money at 
Box 426B 


Make 
Taylor 


RAI Guinea Pigs 
home OT oabies free 
Hapeville. Georgia 

RAISE Chin la rabbits. Year-round 
i akers trom curs meat. breeders 
e unnecessary. Write today. Wil- 

Sellerville 16. Pa 

RABBITS! For tasty Food and Profits 
Write for information and Free Illustrated 

ooklet. Dr. Frank Baddour, Lebanon 8, 


H. AMSTERS $2.75 pair. Mice $3.50 dozen. 
igator $2.50. Chameleon 35c. Turtle 3 
rms 50c hundred Hobby Cz 


Raising Angoras. Free Il- 


How Wilson 


$50 WEEKLY 
istrated R yOKlet tells 
tanton 





RAISING 


Pleas 


FROG 


ure and 
thing 


New Orleans 19. Lo 


RAISE 
New book 4 
boro-B. Box 7002 





FARMS, 
OTHER REAL ESTATE 
SOLD 
N n azur 
mining land to $3.00 : 
bid. 10¢ (coin) b reul 
Pacific Lands, Box. 2350-PS 





California. 


juty 1949 53 
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OZARK Lands fer All purposes. Actual ADULT Stories. 25c. Eight—-$1 00! oo FREE! Foreign coin. banknote and Coir 
river iront ages acres $9000 and up- catalogs! Hirsch. Spring Valley 3. N Collectors Illustrated Catalog to ap 
ward Pr ist and literature. Hubbard PN : ; — stu. | Preval service applicants. Send 3c postage 
424-H. Minnesota Ave. Kansas City 4 Kans dents. ‘adults only. Send. serene, Tatham Coin Co.. Springfield-D50. Mass 

FARMS.-R a hes. Washington Hypnotic Catalog. Power Publishers (Un- FREE Appraisal on your coins. If you 
a. Montana. Idaho Oregon North | usual-Book Specialists) 790-X Broad wish to iy coins. send Sc for selling list 

Dependable crops. favorable cli- | Newark 2. New Jersey Twin City Coin Exchange. Room 301. N 
~ Ay —~ wt ‘i sony whick WERE The Fossils Contemporary sen Bidg.. Winston-Salem. N. C 
opP nies. Specs aves tiar idence Leagu v j profit ar sur 1 collecti 1 
J Haw. 120 Northern Pacific | qo, Gorstian Evidence League Malverne gt wT EA 

Paul 1. Minn —— my oy delight with it. Bend 

- . - : NATIONAL Geographic Magazines 1888- | ‘ e . = entec ¥ Hy B t — 

mm § Pp e and | 1949. any issue. Periodical Service. Bo . fehl. 374 Meh! Bidg 
Dest 2790 Bar- 327-PS. Swarthmore Pa rth . rgest rare coin estab- 

tates Coast-to-Coast = - lishmet in U. S Est blished 48 years 

"Pree consi Strou PAGERS tpocket comic book- AF INS P ~~ - : we 

ve. New York 10. | lets that men like. 15 for $1 cash no re , — LP» + nn ‘Dates India 
Kansas City 6. Mc fund or c.od. sent in plain wrapper y wh my oy: - ith ce 

ng. Los Angeles 13. Calif ’ ’ T. Books. Box 5033. Chicago. I) a $3.00, > Bint Hall 
i i Alor ot ny alf 

New Time & Money Saving ADULTS Only “Daring Books Pree olla: 92 to 1915 your Choice $1.00 
over 1000 Farm & Business | literature Home Pix. 1674 Broadway. New . sarter $1.00 1938-D $'» $1.00 
West } Agency fork 19 vlonial Coin over 160 years old $1.00. An- 
1 Hotel OIL W. 23rd BACK e Magazines. Specific issues r t R n Coin over 1500 years old 
veal A Tarzana 2. Calif $ Worthycoin Cor ation. 294 Wash- 

Beautiful. Healthful OUT of it bo rks found quickly. Send : = Mass 

f heap homes and free wants bligatio Coast Bookfinders 10 wooven Nickels $1.00. 3-legged but- 

ange. Free literature Ozone Lanc Box 8686. Los Angeles 46 Cali fa 1 $1 100 different foreig: 
ne. Ark ! $3.95. G utalogue lic. Bebee 
45 MAGIC TRICKS, PUZZLES, ETC. yon pany. 1180 East 63rd, Chicag 

32 PROFITABLE OCCUPATIONS 71 : : ‘ - 


_ MAGICIANS Gamblers secrets e 








$40 00 WEEKLY ne growing ast - ds. Dice. Punchboards. Slot Ma- AMAZING Prices paid for Coins. Baso1 
rooms. Fres Dried. Don t hin Satalog 10c. Book Co.. Box 671. | 24 Maple Drive. New Hyde Park. New York 
483. free spawn. N American 169% is 1 ‘ PREE: Mexic ten Peso bill and coir 
ronto : ’ i Profes- | ! end self ressed stamped envelope 

mn machine ial t Myst 4462-PS . af } rth Clark. Chicago 

| Free. Parkwa G J 

Dept ’. North Ave- 
e 17 N and 


a Other I 4 me Jok 78 7 _ | ser Ca sue 8 ng < CoE 1 
000 FROM halt r 404N1 i phi 10 OF tock f j ins Worl idwi 
’ ———— £ i ‘ mes Randal 
NE ry t ul Sou igan Chicago 
3 
New Yor — 
00 TRICKS. new 1949 edition. § uC rT : H r 9 3463 1 Me oni 4 — 
General illustrated cx teac . ems : ‘ —— alog si ~ony B. “ phia 34. Penna 
Course and holes i ¥ rvi } t . ess gle COMMEMORAT $ Columbus 
2.00. Gearon Compar pt M } ‘ V m ton Mountair 
Despia ! ve 1 ) slog 1¢ 25c. Norman 
Salt 1 ake 9 Utah 


STAMP COLLECTING 


r owr 





ARN 1 
ng. Wr 
Big Flats 
NTRILO@Q 
a to appli- 
Haycock 


Fine . J nds on approva 
; = oly 2 


gue treiunae 
S-1311 Wal- 


1 log 35c r 
"Pre ais Chicagc 
2300-U Ne Mason Ave 





BOOKS, PERIODICALS, ETC 


ba dated 


b 














a POPULAR SCIENCE OPPORTUNITIES JE 


States 


i 28- PAGE United Cats 
" ns. 25c. Harris & Co 


Stamp 
! Rets 
yproval applic 


Springfield 50 


Largest 


WORLD'S 
! real curiosity 


200 DIFFEREN! 
POUND 
1.00. Longacre 
New York City 18 
200 DIFFERENT 
yers. Littleton S 
Ham; re 
WOW! $10.00 Worth Of Pun 
€ hunt Big package 5 
iding airmalis pic 
the worse Stal 


2) 
Jamestown 
( sATALOG Price For 


all different sta 
rica South Se 


00 


39 Arlingt on 


Dup! 
thlehem 8. N 


iustrat 
Dept 
You 
B 
wade STATES approvals 
/verage Lily att ul 
3Semino : 
Gable 
oe as DE Different 
« 00-—$1.25; 2000—-$3.00 
Sales. Maynard 3. M 


200 
900 


sea bn ass 


Our 


Send 


booklet 


EGYPT 5« is big 
Chase 1026 
10. Calif 
UNITED States stam; early 
d. Rooseve t. others. 4 
o appli i United 
ja. 140F Nassau 
Montenegro. Syria 
Foreign Approvals. Nati 
Pa J 
Bs 3argain 
Cook 


price 


New Yo 


saic 
100 


Over 
Nyasaland 


200 MI XED 
mmemoratives Inc 


languiars 
Vargo Sts 
hicago 29 


10 h approval 
airfield. ¢ 


MOZ./ -_— = . Ir 


10« 


icates. Par 


38-S 


W alker Avent 


alog. 1.000 
204 Tran- 


10 
0 Fore 


torial 


nps Wo! 


Ne Ww 


a1) 

mps from 
a Islands 
Calaloging 


‘Mase 


-articulars 
H 
com 

ve 


plete 
ices 


pr 
Coral 


25c; 


500 
0—$15.00 


Ap- 


(pack- 


Oakland 

100 years 
y 

a 

rk 

Togo Si- 

nal, Box 


lifferent 


; ingiy 


aviation set 
Ala 

Comms 

Texas 


War 
la 


FREE! 


with approvais 


Complete Balkan 
Beaman. Leeds 
PENNY Approvals. sets. U. § 
: Box 2160. Wichita Falls 
iny Midget 
en 10. A 
bargain. No 
none are more 
Roosevelt 
We have 
send 
ras. the 
The Nicaragua 
the 
for ly 10c 
State whether 
U. S. or foreign 
Stamp Company 
York 10. N. ¥ 


10 


Chinese set 
nole. Leeds 
stamps 
popu- 
issues by 
them all 


Roosevelt 
ttractive 


famous 


REAL 


pea 


Roosevelt 
triangle 
applicants 


red 
it ail 
Please 


Globus 
New 


Any six ol 

packets for only $5.00. Free 

order. 1 pair stamp tongs 

m gauge. 1000 hinges. 1 

“All different—-$1.00 each 

itish Colonies; 25 triangles; 100 

100 Canada; 0 Dominican Repub- 

Ecuador Guatemala 100 

Iraq; 200 Italy 150 

100 Mexico; 100 Norway; 100 

100 Ng 90 Vatican. Russell 

West 17th St New York City 

ABSOLUTELY Free—Gil 


bert Ellice 
Cook Islands, Tonga. Seychelles. Ascen- 
slons—tree to approval 


applicants. Vik- 
130-P Clinton St Brooklyn, New 


offer for July only 


ing 
York 
COLD-Blooded M-u-r-d-e-r 
Empire Stamps: Contains new colonies of 
Norfolk and Tokelaw Islands; Grahamland 
(Britain's only colony at the South Pole); 
Pakistan; Nepal; big stamp commemorat- 
ing murdered Mahatma Gandhi many 
other lascinating varieties including 
stamps cataloging up to 20c each! Amaz- 
Low Price (with approvals) Only 
10c. Kenmore Stamp Co.. Section 16. Ar- 
ngeton 74 
FINE 
ably priced 
Avenue. Roslyn 
900 HINGES 
name nd address of 
Jaydee. 218 W 
Michigan 
PRICE List 
ip Studio. 1225 
gh 22. Pa 


ISRAEL 


200 British 


ass 
Reeson- 
1gton 


Approvals 
Bardsley rl 


Personalized 
Harry 
Pa 
free with approvals for 
your neighborhood 
dr 1ggist. Dickinson, Grand 


Rapids 7 


U.S State 


Pitts- 


Send Postage 
Park Building 


Fir Issue 
with approvals 
lingham, Mass 
S. PRICE 
18 Washington reh er 24. Mas 
POSITIVELY Free Offer! Lat- 
est Scot ] 1 $6.00 stamp - 
bum—cover world contains 
36.000 illustrated descriptive spaces; Scott's 
1949 Standard $7 00 catalogues ‘‘Philately's 
Encyclopedia absolutely Free to appli- 
cants for foreign approvals becoming cus- 
tomers. Approval Service. P. O. Box 1700 
San Francisco 
SPECIAL Roosevelts 
10c to approval applicants 


Box 87. Mi 5. Fla 


Scott's ='3. mint 
Reid 100 Pearl 


free. S. Stone 


t's 


Greece complete 
Deane Stamp 


10c! To 
Serv- 
Book 
Tongs 

_Dupl je 


Need These 
our xcept 
send you 


ark 


All six for 
ional Approval 
Pocket Stock 

3. St 


YOU 


¢ 
Ww n Stamp 


New York 


stown 


- | postage 


t approv 


New York 


TT emer alive 


Jamest 
_U NITED Stat e 
Thirty ree } 
in nbi ans to 1943 iss aes onl 
quest approt als amps 
ew . 
EXCHANGE Stamps 
lars free Exchangers 
France 


own 


— Co! 


Albany 


Particu- 
(Seine) 


Universe 
Bry 118 


the complete | 
complete | C 


Monaco | 


to ap- | 


Japan; 50 | 





e 
| Montana 


year old 
Garcelon 


Scotia i 
th approv 
alais. Maine 
U Ss Month! 
Stamps! Cole. 43-G Rinewalt 
New York 
FREE 
country 
pages 
Garcelon 
E XOTI C 
hie ain 


SC ARCE Nova 


ec Ww 


Fine 
Buffalo 21 


Lists 


instantly 
longs. 32 


Approvals 


Stamp I 
to which any stamp be 
profusely illustrated 


Calais 18. M 


Tells 


Sakalava 


pa. Plorida 
Complete set of eight and 

only 10c to approval 
applicants 1 Stamp Co.. 4647 Ken- 
more. Chicago 40. Il] 

0 DIFFERENT U. 8. 10 
Price list free Seidenberg 
Michigan 

59.000 
aerson 

115 
Roosevelt Hitler's 
PS-208 Ludlow Bldg Dayton 2. Ohio 

10 U. S. Over 40 years Old 5c Approvals 
Scott. Middle St.. Lexington. Mass.. 73 

FREE. 12 different U. S.. Approva 
company. Village Stamps. 90-39A 214 
Que Village 8 New York a 

GENUINE “Goya Nude” set 
logs 55c). Approvals. Royal 
pany. Tamaqua 2. Pa c 

ALL Different 10c Commemora- 

Triangles. Bicolored beauties. High 

Strange Countries! New varieties 

Only 10c with approvals. Garcelon 
Box Calais. Maine 


41 POSTMARKS 


LETTERS Remailed 
Cards 10c. To know 
“Notify Box 604 
Florida 


42 HOBBIES, COLLECTIONS 


INVENTING 
profitable hobby. Write for 
ticulars. Institute of American 
Dept. 30-E. 2926-Eye St 
ngton 6. D. C 

50 DIFFERENT army 
patches $1. Other bargains 
703B Broadway. New York 3 

UNPAINTED plaster ornaments. Loxite 
for moulds. Free literature. Midwest Nov- 

ty Manufacturers, Box 788-B. Anaconda 


Stampco 


BERLI 
100 diff 


No approvals 
Cassopolis 
STAMP Grabbags 25c each. An- 
630 Bingaman. Reading 2. Pa 
DIFFEREN i i Vatican 
Buckey 


4 St 


(Cata- 


Com- 


15¢ 
Stamp 


418 





from Miami 25c 
remailing date say 
Coral Gables 34 





interesting and 
complete par- 
Inventors 
Wash- 


can be an 


embroidered 
Insignia Mart 
New York 


matchbook covers—100 differ- 
Catalog 10c—Charles Edelman 
84. Cleveland 3. Ohio 


MINERALS 
& PRECIOUS STONES 


GENUINE Deep Red Arizona Rubies 
(Garnets). Send quarter for packet. Bit- 
ner’s. Box 2651, Phoenix. Arizona 

SCINTILLATING Australian Opals 5 
specimens 50 cents. Woodrow Qid- 
1. 22 Russell Street. Drummoyne, Syd- 

Australia 

ZIRCONS 


golden-rust 


UNUSED 
ent $1.00 
1311P East 


46 





dollars 
field 


blue or 
crystal ¢ 
Cata 
N.Y 
Every 
brings 

San 


diamond-like white 
carat size plus 2 
spark g side stones $3.85. Others 
log 10c. Imhusex,. Box 232. White Plains 
GEMSTONES. Mineral 
iety Lowest prices 
free Plummer's 
Diego 7. Calif 
OBSIDIAN 
Wood. Petr 


lear 


specimens 
Postcard 
2177D Bacon 


Val 


Jasper Agate Agatized 
ied Wood $1.00 per pound plus 
Sturlin and Richards. Box 301 
Jackson. Wyoming 

GEMS. precious 
genuine from world 
rect, no overhead. save m¢ 


i0c. Hill Co., Route 7-K 


and 
wide sources 


semi-precious 
Dea! 





47 CAMERAS, PHOTO SUP 
FREE! 124-page illust: 
alog. Send 10c stamp 
er. 1657-PS Main 
BARBEAU Buys. Sells 
eras. Enlargers, Projectors 
Elmar and case $90.00. Barbeau's 
New Yor 


ated 1949 p) 
Bloom's Can 
Springfield. M 

Exchanges C; 
Leica with ; 
Oswego 


jury 1949 55 
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BASS Sa " g 257 t ber ye ~ films arr 
t t H r nded) 10c (re- 


inenburg 10 Mau 





SONG WRITERS 


Send 
) Insti ion our excitir 
-P.S. Broadway. Ne rk i ul 1 Dept. 10F-¢ 

wood ali 


MASTERPIECE 
Natur Colors. Ss 





Five § 
Bosto! 
; POEMS basis cx 
FREE Ret ilm Sour a boration., Terry M: 709'2 PS 
Compila $1.00 4 lynn Company orth Bros y Jklahome rit 2 


Dep 2. 436 W. 4 St.. } ; I r oems Wal 
Rog Film § ct - n Ko- tion ! material. Special Serv 
tion length san Al- : New York 


arged Dx 
Splenc 


i Filn 
do 9. O “UE 
t ? I r “WPSJ 





RADIOS, SUPPLIES 
A —_ iIPMENT 


_COLGR Fi 
mat Fas 
‘ De 


aah 
16MM 








Ok 





MOTION PICTURES, 
SOUND EQUIPMENT 





MUSIC, ee Be 
MUSICAL INSTRUMENTS : , 
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f ealed Schoettle 
BRONZED baby shoe mount 
Plastics. Onyx—Hardenin 
Box 2095. Wichita 
SAWDUST Turn it into cash 
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ted nut: noth- | Norwood. Ohio 
$46 FROM Square Foot 
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partner, | Plywood; 
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WOULD you pay 3 first $350 
Color-illustrated book ‘505 Odd. Success! 
rprises free Work home 
somet hing odd! Pacific. Oceanside 
MAILING ing repeat 


ndise is 


make 
ul 
Expect 
Calif 
mer- 


sup- 


post« 
profi 
plied. De ls free 
Box 23 Pawtucket R 
HOTTEST 39c Item 
mal Sales & Service 
MAKE Big Money 
ness' Pew dollars st 
profitable Write 
Hines. /llinois 
MAKE 


business 


ble y 
Gordon 
I 


yn the market. Na- 
Greenville. Pa 
Home Mail Busi- 
interesting 
Box 2592-B 


in 
arts you 
Smith 
Perfume-Profitable mail order 
Inform n ee Int 
6347 Par ] -7, Chicago 
MONEY MAKING 
OPPORTU NITIES 
operate coin machines 
ree. Parkway 
18. 623 W. North 
Maryland 
with Larson 
Belts. purses. 100 other ideas 
ply in U. S. Catalog 10c. Larson 
826 S. Tripp. Chicago 24 
SHELLCRAFT! Make beautiful 
jewelry Income or Hobby Pace's 
5 Bradenton. Florida 
MAIL Order 
n Profitable 
ils free. Perrin 
vada City. Call! 
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sea she 
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success even [ beginners 
Opportu 
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Sewing Machine 

all our wholesale 

to $300 a week. Free 
Hamilton PS 
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Ohio 
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form 
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ation B. Toledo. Ohi 

EVE! tY BODY I ines Cc 


fessional! 


making pop 
supply 


Dept 


$1.00 GETS you 
wr andy pie 


ilas 


ply 
andy 


idies Dio 
i is money 
your room 
verican. 385 La Ti 
ti Los Ar geles 43. California 
OPPORTUNITY Copy Pair 


wanted. Brewster 


paid 
De- 
jera 


magazine 
East- 


25 stri Ts 
port 

Make $100 The 
hobby 
Jolla 


ur 
La 


a Money Business 


Barnes 
WEEKLY Own Business 

O. Box 524. South Gate. Califo 
sharpening Hair 
! Heimerdinger 
or details W. C 
West Market St 


nte t 
r W. Thoma 
$100 

P 


116 

tucky 

Mails. Maga 
Offe 


Moneym 
Varren 


GIANT 
Oppartunit 
i Michigar 
TES Mast Adv 
1 Lettering. $1; Free Circ 
Box 875-A. Peoria 
$100- ~ -MONTH 
r 


order 


ines 


lore 


King 


ies ‘rs Ga Free- 


MINU ers 
Illin 
hobby at home Nx 
meeting peo- 
Details. 25 
Dickson 1006-PS 
Anderson. S 
pay 3 first 
ok 05 Odd 
E xpect somethi 
Cal 


no 

time 
b 

} 


abet Street 


WOULD You $350 made? 
. r- i trate Success! 


ng 


al 
ris r odd 
Oceanside 


a8 FORMULAS, PLANS, ETC. 


FORMULAS— All kinds 
Literature free. Kemico 


Illinois 


LABORATORY _ tested 
free. Pont. Box 635-PS 
= SEHOLD Cosmet ic 
ity Formulas. including 
sec erets raW material sources 
Information Free Carleton 
ago 90. Illinois 





Latest products 
Park Ridge 15 


formulas. Lists 
Terre Haute. Ind 
Drug. Spe- 
manulacturing 
$1.00 Lists 
Box 768. Chi- 
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FORMULAS and 
Stillmans 
N.Y 


Trade Secrets 
555 Kingston 


10.000 
Free Literature 
Ave.. Brooklyn 3 


FOREIGN 
struction men 
helpers. office 


Construction Work Con- 
building trades mechanics 
men Good workers needed 
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PLASTIC supplies. materials 
or hobby or business. Send for free 
Tells about internal carving. Hays 

2333 Lincoln Avenue. Alameda 


instruc- 


xiglas Any size 
foot (12 x 12) 
3/16". $1.50; *',° 
Include 10 
230 Fifth Avenue 


sheets 
cost. 1 16° 
$1 80 
postage 
New 


Mold Makers Instruction 

explains new type plastic mold 
Cost Only $1.00 postpaid 

< Prod.. 265 W. 30 N. ¥ 
Tubes 
2901 


Free 
Grand 


etc 


N 


Ft ASTIC. Sheets. Rods 
vd 
carved roses. orchids swans 
etc. Jewelry and gifts 
"Novelty Co.. Bound Brook 
New Jersey 
METALLIZING 
wood ster etc 
h Stein. Oswego 
SPECIAI pril me masked 6" x 12° nm asked 
plexig! us sheet 6” 3 sheets $1.45 post- 
paid ” sheets $1.80 postpaid Free cat- 
alogue Cra! *lastics. Somerville New 
Jersey 
Rae a AS—Write fo 
nique Glass Shop 
Ri hm ond. Virginia 
CHEMIGLAS water-clear 
asting resin Technical Pamphiet 25 
Technicraft. 1156 Commonwealth. Boston 
44. Mass 
PLEXI-Glas Signs. Plastics Heggeran 
Plastics. 1517 Floyd Ave. Richmond Va 
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NEW Idea Chemical and Apparatus Out- 
fits for Home Experimenting. Photo-Scales 
Microscopes, Chemicals, Biological 
Laboratory Supplies in Smal! Quantitie 
Catalog 15c. Established 1931. John H. Winn 
124-B West 23rd Street, New York, N.Y 

NEW Labor supply cats 


Chemical 


articles 
plated 


service. Plastic 
beautifully 


ip Illinois 


ree Price Li 
I 309 Cow ardin 
Ave 
rapid 





atory 


for Chemical 
hundreds of 
booklet. 15« 
Reading. Pa 

Chemistry 
10c. Tracey 


HANDBOOK 
r trated 
Experiment 
fic Co 


Reading Sci- 


mineralogy 
Laboratories 


HEMIC ‘ALS 
rial. analytical. and private lab 
Catalog ise Dept. M-26. Biologic: 
Co 176 Mt. Hope Ave... Rochester 7 
COMPLETE supply catalog. 10« 
grim Cl al. 348-UU Edith. Salt 


and apparatus for indus- 
atories 


Supply 
N.¥ 


Pil- 
Lake 





HELP WANTED 


BOYS Wanted Over $2.00 hour! Sell 
ne t es for front doors. Free Sample 
Dept 67. National Engravers. 214 
mer. Boston. Mass 
ALASKA The Last Frontier offers un- 
iited opportunities. $1 brings govern- 
nap and Directory listing firms in 
gs. Construction. Mining. Aviation 
& Game rules. Homestead data 
Alaska Opportunist. Box 883-S. Hollywood 
28 lif 
eo Report Send $1.00 
for World Wide Job Project Listings. U»- 
To-Minute Facts for Construction Mer 
Global Reports. P. O. Box 883-PX. Ho’ 
wood 28. Calif 
INTERESTED In 
Foreign Employment 
eign Service Directory 
struction Mining Aviation companies 
Exporters and Importers. Hot tips for ap- 
plications. Global Reports. Box 883. Holly- 
wood 28. Calif 
JOB Seeker's Handbook $1. Craft 
lications. Dept. C. 601 S. Vermont 
Angeles 5. Calif 


Latin American & 
$1.00 brings For- 
listing Oil. Con- 


Pub- 
Los 


and | 


for oil projects 
power plants 
Transportation 


mining. pipe lines. dams 
roadways shipping. et« 
and quarters furnished 
high wages. Listings of firms actively 
working and hiring on projects in Sout! 
America. Arabia. Asia. Africa. Alaska 
| Central America. etc. Send $1.00 for for- 
| eign construction compendium and appli- 
cation Foreign Service Bureau 
| rr ple yment P.O. Box 295 
Metuchen Jersey 


FOREIGN Em pi 


s€as projects wi 


yyment List of 
1 application form 
Cash (C.O.D_ $1.32). Foreign Service 
ite. Box 3980. Miami 24-A. Florida 


AGENTS WANTED 
nage Payir 


5 ing 


Over 
$1 00 
Ir 


«tit 





late method 
I outfit furnished, 
Free Booklet tal Co.. Ave. G. De- 


ir. lilinois 


EXCELLENT Sideline for printing and 
advertising salesmen. Decalcomania name 
t in small quantities Great demand 
make money with our line of Aut« 
Initials and Sign Letters. Free 
*“Ralco XL-Roxbury. Boston 


ca 


- I es 

19. Mass 
Bt ng genuin 

ers res and offices. Fre 


300 
Letter Co.. 437 N Clark 


Ww ie 
sam ples “Metalli 
Chicag« 

— water 
lotions 
bottles 
Detroit 

GOLD lacquered Window Sign 
| Large es Penny Each. New Foils 
solutely Beautiful. Free Samples. Atlas 

Chicago 20 


Make 


and our concentrates n 
shampoos. 125 produc 
supplied. Qualico. F- 20030 


ake 


| Labels 
8 moe 
Letter 

Ab- 
544 


Si 


@ar 
line. Wool Uni 
Badges. 2000 
itialed Buckles 
eT @€asy-to-sei 
Please write 


Box 480-PS 


Money All Ye 
U 


Company 

very mont 
ing No 
make to 


$18 000 


the Magazine th 
best selling jobs ak 
If not satisiied—money 
Opportunity Magazine. Dept 
Jackson, Chicago 4 
By Mail Books 
Made C 
Catalog Free 
Chicago 10 
ADVERTISING 
m big demand—sell 
Cuts all businesses 
ties powerhouse 
prices—-protection guaran 
orders Cash commissions Superior Match 
Co.. Dept 79. 7530 Greenwood. Chicago 
PHOTO-Salesmen-Agents. Sell beautiful 
hand-colored plastic enlargements. Collect 
deposit we deliver Profitable sideline 
Send card for free sample kit. Novel Por- 
trait Co. 3343-A North Ave.. Chicago. II) 
SEWING Machine electrification kit. Na- 
tionally advertised. Has Good Housekeep- 
ing Guaranty Seal. Can be demonstrated 
and sold in 5 minutes. Make at least $5 
per sale. For complete details write today 
to Brownell Distributors. Inc.. Dept. PS 
308 Canal St.. New York 13. N. Y 
START Your Own Business On Credit 
Always your own boss. 1554 Dealers. sold 
$5.000 to $26.500 in 1948; their average 
$6.742. We supply stocks. equipment on 
credit. 200 home necessities. Sales experi- 
ence not needed to start. Wonderful op- 
portunity to own pleasant. profitable busi- 
ness backed by world-wide industry. Write 
Rawleigh Co.. Dept. G-U-PSC. Freeport. I! 
MAKE Sensational profits! Sell Mexican 
Novelty curiosities. ‘‘Panamericana 
Apartado 9318. Mexico City 
JOBBERS—New Powder automobile 
cleaner end polish fast and cheap. Lang- 
don Co Melrose. Hollywood. Calif 


the 


funded 
8 E 


boo k matches—Cash in 
Union Label matches 
and political par- 
selling kit—low 
teed repeat 


| on 
| 
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ss Make mon ar i ] FREE Nylons given if Kendex hosiery SELt, ultra-blue stock signs t 
i | 2 8s <« y 


nly women’s ho- ) ) comedy. general i 
antee amazing noney. 15 
7x11 $1.00 
nak Broadway 
become 
1 9 days 
one day 
siery ‘ree regardiess 
abuse! Tr aly 
even you never sold before 


Samples Big profits st 
Glow-In-The-Dark spec 
* numbers. pictures. plastic no 
us and nursery objects. etc. I 
turer. Madison Plastics. 303 F« 
t nst k 
Guaran re Ara t w York 10. N Y¥ 
pour 1 in you WOULD you pay 3 first $350 
mpl line {ro m st eerest trated book “505 Odd. 5S 
-20-30-40-60 denier) all eth § free! Work home 
latest colors—seamed ful thing odd! Pacific, Oceanside. Calif 
i ; ae A Qe pate Ag to $100 daily selling ‘‘Quick De-Tar- 
: 10vel 1 uaré iylons n . : ‘ = > < stan 
, personal | : - Also complete line men's | = ng Atomic Metal Plate Insta! 
« “~ a nl cieans Sliverware. jeweiry. metais Sensa- 
rvice. Pree samples io actually guaranteed for one full|,; na demonstrator Wholesale reta 
a * + > A p he | tional 10nstrs oles: retail 
9930 South Western Nothing is — etm ane sideline. spare. full time. Mirs, 508 New 
re ayon nylon. lisle. wool, cotton, mix York Street. Auros Illinois 
- -| ete. All styles. patterns. colors. prices to 3-H. aS: eee 
MAKE Extra Money Fast! Sel Christ- | please everybody. Thousands shipped daily. | NYLON Uniforms. white and color Im- 
as and Everyday < is to Friends. Neig 100.000 pairs constantly in stock for fast | mediate Delivery. Immediate Profits. Sell 
members ers Amazing | delivery. Over 30 years in business. You Doctors. Dentists. Nurses, Waitresses 
-on-sight item lastic need no money or experience. Nothing to | Beauticians. Housewives. Free Sales Kit 
ittle S Jack Frost y now or later. Show free outfits. Write | Superior Fabrics. Dept. A-7. 3936 Market 
c am n r We del and collect. Big ad-/| Philadelphia 4. Pa 
Mil — +1 Ve : : huge bonus. Earn money WINDOW Streamers. over 300 profit 
Write tay for | spare or ll time lusively or side line.| ,. -. ae ‘ pie 
Hedenkan 343 | a ; come Manager—appoint | 2, big demand Mail 50c for sample ki 
PS-2. Ne bs Y ~ yy nO oe = earn steady income | refundable. Ray Rogers. 1613 Prospect 
AB <a TaES Beast Die | ~~ - . ‘ . Com » money-making Place. Brooklyn 33. New York 
- , - wee tug fe in color. sam- SELLS Itself. Key chain miniature tele- 


fabrics and style presentation of | - ‘ 
Take orders l 108) 1 ls 

: ag a agg * free and prepaid. 8 mail name and| Sample 35c. cetails free. Baldwin Sy 
“Dep ae 104 . : av | address to Ken jex Company Babylon 74 cialty Co 10217 Atlantic Avenue, South 


ie irnished | scope attached. shows glamorous 


rk Gate. California 
TAZING off ; : — . 
AMAZING offer—$ : lin sing new and sensational AUTOMATIC fire alarm. Fast seller a 
rds. Show “Go rgeous Sat- | $3.49. Sample COD. Talley's. Charlotte. N.C 
Plastics never before of- MAGNETIZED household scissors meas- 
orders Fast! Pays Big] ures as it cuts. Ruler blade. Makes or- 
k f Christmas Cards | dinary scissors obsolete. Given to your 
Im printed Station- | cust rs. Details plus 192 square inches 
Napkins. 50 other | wond table fabric ‘(outlasts 16 years 
‘ Samples ~ "4 scrv ibbings) Free. Styleco. Dept. 44. C 
280 cust ept inns 2 
A DRESS Yours with every : ; 801 Locu b cinnati Ohio 
for yourself and family. An zy new] > 25 : - ; PAINTS-—Enamels, Roofing 65c Gal. uy 
bonus plan Ever ir G Mor Taking Orders: Shirts. Ties Your name on label. Certified Products 
Frocks. Dept. A- inati i Sox é Jack kets. Sweaters. Shoes, Uni- | 812F 38th. Louisville ) 
~~ FOAM-O mark leaning n tc. Sales equipment free. Experi- EVERYDAY Cards. Napkins, Stationery 
: . ine ary. Nimrod, 4922-AV Lin- It Big Profits. Samples. Lincoin 
—— 220Z Hartwell. Fall River. Mass 
NEED money t it easy! Sell friends BIG Prof Beautiful stainless steel 
PROFITS. Big i peat or glamorous plastic shristmas cards. other | Flatware. Hand-Mirror-Finish. Sells on 
zg rubber n for r auto novel sortmen o 100 Bonus sight. Lovely design. Send $1.00 for 5 
2140 and 2: ) 25 for $1.95 Name Im- | pieces. plus 25c postage. Schaaf Brothers 
pri hri ards—tree sample | Mant turers. 76 Vorhees Street, New- 
Ne porti res assortments on ap- 
proval Specia Ter Write Pilgrim " ; Bal > -- 
- : . ~ [LL alloons Combs Specialty 
Greetings —— Dept. AQ-2. Bos- Carleton House Distributors 
: Texas 
EARN Extra M ney easily rein: my s Large Profit Merchandise. Write 
Christmas cards ¢ - a-taaee, © Adi 15 Park Row. Room 1216, New 
’ > Y 


tor 
on a 


folder Asst se fo me $1 “00 on ap- 

prove al; no i tmen Get more = 

ng only 100 — Amazing ample i+ Profits Every Auto Owner Buys at 

He ‘ada jart for : en $1.50 Unusual! But Proven Product. Guar- 

anteed. Batteries. 728 W. Peachtree t- 
lanta. Georgia 


vou bis lend 6 y’ Ben-n-Brush Studi 63 HIGHGRADE SALESMEN 
orders Jept PS 39 Duane ? c. a i. . . . 
i , as- - = 4 ~ —- UP to $50.00 in a week and tailored suit 
EXTRA cash Sel ic 1 as | f yourself without paying one cent 
cord—Everyday : I 1 frite tor plan. Progress Tailoring Co 
| en pe : nali _ mo — < ) ) pt. S-221, Congress & Throop. Chicago 
or ree samples . . 
and 50 for $1.00 Christms a- = to de rs new electric fuel-d 
tionery. Napkins. Guest we Match “E auto deale ew ele SUCI“GOUE 
Keepsake Notes Senrab Co 129 N. War- | lock. Steele Mfg. Co.. 445 Winchester Ave 
; N.Y and. Ky 





ren St Syracuse 
POW! R mower—$59.50. Sample prepaid PAINT Busine is poor t im 
‘ t—Free Gi anteed sales n ‘ Sel plete line top qué 
S-2017. Ex. Springs. Mo. | * aint . tablished mat 
- factories 
investment; 
ll or part time 
to become tre ade 
salesman t whe! 
today. Standard Indu strial 
Desk SPS-7. Evansville 4, Indiana 
SENSATIONAL hermetically sealed au- 
tomobile safety flares sell three for $1.00 
Prod cers ter ory protec cted Send dollar 
an Hurry! Anga Enterprises 
“Box 67. Minneapolis. Minn 
SALESMEN—Put yourself in line for 
real future. Keep stores 
Sc-10c to $1 counter goods 
advertised merchandise. Top 
I Liberal deals boost 
t World's Prod- 
Indiana 
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S GOV'T Jobs! Star 77 OFFICE SUPPLIES & 
0. Men-Women. Qualif EQUIPMENT 
positions. Free 40-page box - 

today i NDARD Typewr 





womer 








KUBBER STAMPs 


- . “ > nental w 
ALIPORNIA Se jobs. Pos niversal Truth LINES 45c. Pads 35c. Si 
: Opp ‘ - - 
lled i uw ‘ men and DENTAL Technician’s Practice Kit Wauwatosa W 

tifici th plastics 


€ Instr ict 
Laboratory. R-219 W 





I ,OFr i Ca 
_ To $35-$45 Week as 
EDUCATIONATI ractical r rn quickly 
AND INSTRUCTION ook! ir hicago I ) irsiz ple 
gee pt i. Chicago COMPLETE 9x12 
your arn- LEARN Machin sign ti tivi outfit $5.00. Detai 
ifie Dol- , ‘ . r ° : 
Ta Ser lized ome s y ) r i as im Ss Br 
Free Ne meer . = P . 4 ny} INEXPENSIV 
jar Grove __- ‘ —e 9 - " ies press. Details tree 
1 fil 1 AV ie, SU ille. Louisi 
MAKE Y 


fir 
kk 





BOOKKEEPER 





3000 needed in 
$5 000 ea 
ntense 
amp a , os 
-C. Mian ; ben 
CONTESTS. -Helps. Send st Pp PRINTING, 
13 Earl Street. Red Bank. New Jersey MULTIGRAPHING, ETC. 
70 LANGUAGE OUTFITS 100 68 LETTER-heads 
a Mang B South 20t Newark 
LING( APHONE Makes | anguages Eass ENVELOPES printed. 1000 No 
? s alties. Be 








e to Spanis! *ortu- | 5°95 Salespoint 
Long Beach 5. Cali 
MIMEOGRAPHING Dr ing 
ly ) Best Price Free Samy 
I High 
ville 
MIMEOGRAPHING 
prices. quality work 
SPANISH Quickly th Speed-O-Way | W. 26St..N. ¥ 
Record Comp ourse $795. Free 1000 BUSINESS Cards 
Polder. Speed-O-Way 30x 2301. Hous-| samples free Reliable Print SI 
1 Texas East Jefferson 1 sville 6 Ky 


AUTHORS SERVICE 2 PATENT ATTORNEYS 











iT Ne rite r h c { ; ry 
WAnT ites cms INVENTORS. For “Reco 
~ - i forn contact Carl Mi 
ary Free Detail Sau r : : } orney, Wooilv 
ne 468-15 Independenc — 
ring Col INVENTORS: Write 
“Evider f , 





nee 





BUSINESS SERVICE 


WHERE-To-Buy-!I Informa 

« mate al r equipme: 

Dor i Kelly. AU-9544 Whi 

i. M igan 

CCESSFUL letters developed which ~ 

pulb re PO B 106 an Fran —_ l . J» 

74 CARTOONING, SIGN PAINTING, INVENTORS 
DRAWING AIDS for informatior 


FAMOUS §$ Lock wood 


‘ 





OTT ine ne Dow | Randolph, Regist 
- ( imbian Bldg 
INVENTORS: ' 


‘ 1 have 


Are 2 W nsu 
CHALK TALK-STUNTS 


Ta Laug Pr i £ 
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Ca oz 10 
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76 TYPEWRITERS AND OFFICE 
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tered Patent 
liding Was! 
INVENTOR'S 
Pr k 


Lederman 


4 i Pit 
RECONDITIONED Typewriters 
« De e 0 e Appliances 
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C. A. Snow & Co.—S-427. Snow sila ATENT Searches $5.00. Includes patent rHER Craft Suppiies. New 1949 il- 
ing. Washington 1. D. ¢ Reg e ‘ s. 48 hour service Pree prote n | lustrate alogue é pages showing 
ent Attorneys. Write f rn aten ervice Institute 945-1 10U s al items the leather-crafter 

ve Washingt : > | 4 1ers. COT r. tool ipplies, designs 
a s > yO > nt é rr ready cut projects 
iNVE - too Make —— pat “at name | oeud to ver handling charges 
- : fy - ent a R Han af pplies. 245 South 
oe Spring Street—Dept. PS-7. Los Angeles 
book! s » § I 
. ent prot on for r . = nn i tree. I ns - 
oe ; fictor J. Evans @ | qnal Patel ibrary. 1420 York KN OCKDOWN Cedar Chest Lumber 
ag ‘cama. ienateee ni DC and s. Free Price List. Giles Co 
ga a ~ ) Alabama 
84 INVENTIONS WANTED new. ful ize lawn ornament 
I INVENTORS: Hundreds of manufactur Sh novel patt ip to 20” high. Only 
r Ch 


tercrait 752. 7041 Olcot 
lilinois 





if a55) 


information. 4 nstitute of An i / lawn chairs, 22 tables. benches 
FOR INVENTORS ven spt 1926 Eye St tre etc. All 38 plans. with full size 
Cc $1.00. Mastercraft 783. 7041 Ol- 

INVENTORS: Without obligation. write INVENTIONS Promoted Patented or tt. Chicago 31. Lllinois 
ie tasorma AG wae you | Unpatented. Write Adam Fisher Company LEATHERCRAFT Supplies. Leathers 
your 183-A Enright. St. Louis. Mo and Tools, Low prices. Send 10c for cata- 
: = s our » logu Refunded first order. Jonas Hal idi- 


I ort 280 manufacturer d : 
Washing ; ped ions atented or unpatented 32 Frankfort St.. New York 7 


= —— 1 Bureau, 208-S Clinton , LEATHERC a oes Complete stocks 
‘ YVENTORS Illinoi = of lez supplies. Metal tooling 
INVENTIONS Wanted. Patented ot ppiies. Tmmediate euigment. Pree cate- 
7ending only Inventors Exchange-D ‘ Melrose, Los Angeles 


Inven- 5. Conn mEN an al ween : 
Regis- HI GHE ST Royalties—Cash. Official| _ SEI for catalog of Craft Supplies 
id- | U.S.LF tifi on, Request free Book- | 50! 1142', El Centro, Hollywood 38 
let Cc Jniver Marketing Co 354 | California 
INVENTOR’S Guide” free on request, | S0uth Spring St.. Los Angeles 13. Calif.) COMPLE FE line of Leather-Craft Sup- 
Frank - dermann. Registered Patent At- SMALL In tik wanted by manuté plies. Q y Leather Tools and Accesso- 
orney. 154 Nassau St New York 7 turers. I'll yo sell your inventi } for latest catalog. Dept. PS-79 
Write tor irculs Stanley Hull 1829 vil ft. 1038 Crosby Street. Chicago 
INVENTORS p usual First Step is to| puclid. Cl ‘ 
, ree ae INVENTORS—Charges from royalties SATHERCRAFT Lacing. Bargains 
nD Patrick D.| only. Inventors-Manulacturers Associates Byrd. 3406 Montrose Ave.. Richmond 

h & Beavers) | 5 Beekman S New York AVE hous ilding t mn 
lumbian INV t NTIONS Submit v 1 -ractical -less hom e ott idy 
n Patented ted. Danco Manu irs xplal I 1€ ding A to Z. In- 
your ‘ iring 3933 D Detroit I ! ! ians and ul ions for 6-room 
ning de- oan thers ing great success 
nt pro- 85 PATENTS ig 2 é ook sent free. Commercial 
Rec- | ~ -UENT : es ~ ad 1 Dept DC1-7 1400 

rwarded INVENTORS: Test the umerci i eaf Aven Chicago 26. Ili 
rwarde vO tented ted iff a 
We are aR - ieiy ae in ly Write for Brass Materials Complete 
S. Pat- | free information. ‘In of American == . and Workshops. Cata- 
nventors, Dept. 30-B. 1926 Eye St.. N. W., | 108 F ree Groundmaster Company. Boulder, 








I 
Ww ington 6. D. ¢ Colorado 





| MAKE money il with your jig 
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IT CAN BE DONE 
... but don’t try it! 


Sometimes it’s possible to break all the 
rules—and get away with it. 

The famous Tower of Pisa, for instance, 
has successfully defied both sound engi- 
neering practice and the law of gravity for 
over 800 vears. 

But for most of us, most of the time, the 
rules hold. 

That is particularly true when it comes 
to saving money. 

The first rule of successful saving is 
regularity . . . salting away part of every 
pay check, month after month. 

Once in a blue moon, of course, you'll 
come across someone who can break that 
rule and get away with it. But the fact is 
that most of us cannot. 

For most of us, the one and only way to 
accumulate a decent-size nest egg for the 
future and for emergencies is through reg- 
ular, automatic saving. 

In all history there’s never been an 
easier, surer, more profitable way to save 
regularly than the U.S. Savings Bond way. 


Those of us on a payroll are eligible to 
use the wonderful Payroll Savings Plan. 
The rest of us can use the equally wonder- 
ful Bond-A-Month Plan through our local 
bank. 

Use whichever is best for you. But —use 
one of them! 





AUTOMATIC SAVING 
IS SURE SAVING— 
U. S. SAVINGS BONDS 
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Says Man Has 


Strange Powers 


That Work While He Sleeps 


AS MAN in Los Angeles, known as 
“The Voice of Two Worlds,” reveals the 
story of a remarkable system that often leads 
to improvement in power of mind, achievement 
of brilliant business and professional success 
and new happiness. Many report improvement 
in health. Others tell of increased bodily 
strength, magnetic personality, courage and 
poise. 

The man, a well-known explorer and geogra- 
pher, tells how he found these strange methods 
in far-off and mysterious Tibet, often called the 
land of miracles by the few travelers permitted 
to visit it. He discloses how he learned rare 
wisdom and long hidden practices, closely 
guarded for three thousand years by the sages, 
which enabled many to perform amazing feats 
He maintains that these immense powers are 
latent in all of us, and that methods for using 
them are now simplified so that they can be 
used by almost any person with ordinary in- 
telligence. 


He maintains that man, instead of being 
limited by one-man-power-mind, has within 
him the mind-power of a thousand men or more 
as well as the energy-power of the universe 
which can be used in his daily affairs. He states 
that this sleeping giant of mind-power, when 
awakened, can make man capable of surprising 
accomplishments, from the prolonging of youth 
to success in many fields. Strangely, he says 
that this power works best while we sleep, 
when proper methods are used. 


The author states the time has come for this 
long-hidden system to be disclosed to the West- 
ern world, and offers to send his amazing 9000- 
word treatise which reveals many startling re- 
sults—-to readers of this paper, free of cost or 
obligation. For your free copy, address the In- 
stitute of Mentalphysics, 213 South Hobart 
Blvd., Dept. K-192, Los Angeles 4, Calif. Readers 
are urged to write promptly, as only a limited 
number of the free treatises have been printed. 





TINY RADIO—REALLY WORKS 


FITS IN YOUR HAND! Works on new 
PERMA-CRYSTAL so it NEVER 
NEEDS TROUBLESOME TUBES. BAT- 
TERIES OR ELECTRIC “PLUG- 
INS’! Easy to use—Plays for 
nothing—Should last for years 

Beautiful Red Plastic Case 


Ala. says Tins YR 
jos jul 
SEND ONLY $1. 00 ooh CO ches meses or sum 
$3.99 fos ‘ r SENT Ce »MPLETE READS TO PLAY 

‘ oa me “Hi ' He. WONDERFUL GIFT 
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The Big New Boone AIR TARGET PISTOL 
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PRECISION SPORTS PRODUCTS, Parma 11, Mich. 


Earn Big PROFITS with ARC WELDING 


It's easy. Let Hobart help you build a profit- 
able business quickly. Experience not required 
can earn $350.%, @s welding skill is built in the machine. 

"How to Start a Welding Busi- 
Send 
menaat Brothers Co., Box P-79, Troy, Ohio 


**One of the world's largest builders of arc welders 


Your Own Shop 


$500- 00 monthly pmoel Booklet, 


ess," tells full story. 


HOBART 


Mows and Trims Lawns 


in One Simple 
Easy Operation 





and Labor with a 
MonTAMOWER 


New model. New type metal handle has 
special device to adjust cutting height. 
Drive shaft now mounted on free rolling, fac- 
tory lubricated, sealed ball bearings. No tired backs or 
aching arms. 814 Ibs. live precision made mechanism that 
first gathers, then cuts smoothly a clean 16” swath through 
grass, dandelions, spike grass, lawn weeds. No noise or 
clatter. As modern and efficient as your electric razor. 
Cuts right up to walls, fences, trees or posts; leaves no 
fringes to be trimmed by hand. Cutters self-sharpening. 
Built to last many years. Many thousands in use. Sold 
direct from factory for 26 years. Costs little. Write 
at once for trial on your own lawn “approval offer,” 
guarantee information and literature. 


MONTAMOWER DISTRIBUTING CO. 
| 67 Keeler Bidg. GRAND RAPIDS 2, MICHIGAN 
Build 
Your Own 


arc welder with 
this generator and 


Save *300.°° 
to $500-°° 


10c for postage. 
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Mokes every job EASIER 


OU have never 
seen a single cyl- 
inder portable air 
compressor that 
packs so much power 
as this one. Built by 
the makers of the fa- 
mous 4 cylinder Pres- 
sure Queen, the Princess will do any job, from 
inflating tires to painting buildings. Compact, 
simple and rugged, it will last your lifetime 
and pay for itself over and over again. 
Powered by electric motor 
or gas engine. 


Write for 
Literature 
and Prices 


THE CAMPBELL-HAUSFELD CO. 


151 Railroad Avenue Harrison, Ohio 


“TOOK IN $217 
FIRST 10 DAYS” 


Some Make More, 





Some Less... 
We Help You 
to Start Your Own 
All-Year Business, 
Make Big Money! 
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Buckboord Kit $].00 
Plus 15¢ postage 
Stage Coach Kit $] .50 
Plus 15c postage 
Covered Wagon Kit$] .50 
Plus 15c postage 
ALL 3 for Only $3.75 
Plus 25c¢ postage 


POST OFFICE BOX 389 
BURBANK, CALIFORNIA 


Gun puts a daut f 


rner edges, ete c 
Postage 15c | With any kit order. postage free) 
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Help Crooks to Justice 


Through Scientific 
CRIME DETECTION! 
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ntification, Police Photography, Secret 

roughly, qaickly, at small cost. Over 800 of 

sn Bureaus of Identification employ I. A. S dheconayy omer or 

1 for this fascinat ar ing 
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INSTITUTE OF APPLIED SCIENCE, 1920 Sunnyside Ave., 
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BEATS — 


the World Better Built 
Lower Prices 


Length Spray Rails 
Keep passengers perfectly 
dry—even at high speeds. 
Catalog also shows two new 
models ot “Tuke-Along” 
Boats. Two big factories— 


save you freight. 
CATALOG FREE 
wieme for your copy State kind o of 
in which you are int 
THOMPSON. BRos. BOA MFG. co. ew 
(csthor plese) CONTLAND, HY. 


19 Ann St 
160, wis. either 


RAISE HAMSTERS 


The new wonder animals from Syria. 
Often called Toy Bears. Delightful pets. 
Everyone wants them. Laboratories need 
thousands. Clean, odorless. Raise any- 
where. A profitable and interesting hobby 
r business. We furnish breeders and instrue- 
tions. Write today for free book 


&) 


GULF HAMSTERY, 1540 BASIL ST., MOBILE, ALA. 


750° 2-PLY NYLON 25 ib 


500° Linen Line 24 Ib. 
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200 ib. Test 
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110 ft. Nylon Drop Line, 100 Ib. Test— ic 1s > Sane 
Pachner & Koller tag ean — Reet $1.00 Test 
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MAC-MILLS a L-7 Pleasant Valley, New York, N. Y. 


NOW you can shoot indoors as 

well as outdoors, for Crosman odjust- 

eble ‘power without powder" is safe, and 

there's no noise or powder reek. Fine 

balance, rifled barrel, push-type sofety, 

adjustable rear sight; grip fits either hand. 

Only $14.95! At your dealer's; write for literature. 
9 HENRIETTA STREET 


Crosman Arms Co., Inc. rocnester 7, Nn. Y. 





Low FACTORY-TO-YOU Prices 


New! MIDWEST 
TELEVISION 


with BIG 


75 “inc” SCREEN 


@12'/2" PICTURE TUBE 
@ 12 TELEVISION CHANNELS 
© PICTURE-HOLD CONTROL 


30 DAYS TRIAL-EASY TERMS 


\ pieseteoes secet L\ Other Models Include : 
eS SYMPHONY GRAND AM-FM RADIO- 
_ TELEVISION- PRONOGRAPH with DUAL- SPEED 
RECORD PLAYER 


Also complete CHASSIS for Custom | 
Installation —and Adapter Chassis 
and Consolette for use with 1947, 
1948, 1949 Midwest Radio Models 


Factory Authorized Service 
in all Television Areas 


| Also- Sensational NEW 


| MIDWEST RADIOS 


with 


»DUAL-SPEED Phonograph 


ene a ewe w ene e seas aessaseeaag 


Send for MIDWEST RADIO & TELEVISION CORP. 
TELEVISION Dept.1-248, 909 Broadway, Cincinnati, Ohio 
Folder Prices 
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Catalog 
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Growing Demand Requires 
More Local Plants 


Here's an outstanding manufacturing op- 





portunity for men with vision. energy and 
a litthe capital. Brikerete is sweeping the 
country because it has beauty. long life and ultra comfort. Truly 
the world’s most modern masonry. Distinetively different. 
Yet costs less than lumber because it is locally manufactured 


of local materials by local labor for local building need. 


¢ 100%-150% Mark-Up on Costs 
if 


You can be one of a national chain of local plants. High 
income potentials, Can be started on moderate inv estme 

Wide-open market. Requires ne experience: ne 

skilled labor. We supply all equipment. ass 

terms. if necessary. We work with you te 

put it over. Write for Brikerete Book No. 2 

and tentative reservation of territery. 


@  Brikcrete Associates, Inc. 
4675 5S. Division Ave., Grand Rapids 8, Mich 
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DIRECT TO YOU 
a 10% discount on 2 or 
sur at more tires if you send this 
WHOLESALE od with order 


TUBE DELIVERED WITH 
TIRE AT NO EXTRA COST 


Sofe—Our tires used on school buses and ambulances—All 
good tires—No recaps—With a a> in Member Saad a = 
f feet! o military 
A 


GOLD BOND GUARANTEE FOR 12 MONTHS . esate ee 


550-16 $3.54 550-15 $3.79 450-21 35.14 et vidual eye focu t 
600.16 3.59 650-15 3.4 - 5.42 pose “oetous “binocular. NOT 
650-16 3.89 700-15 3.98 525- 5.69 price ction of what sit wnne 

eather. plu 


700-16 4. 5.69 > Fedde age g tt 4. on C.0 
= rsit GUARANTEED. Try for 


Exceptionally good original ‘tread: —No recaps—With a ~~ UNITED PRODUCTS co 
GOLD BOND GUARANTEE FOR 24 MONTHS 7941 S. Halsted. Dept. ARF-1516, Chicago 20 


550-16 85.19 550-15 84.81 450-21 80.25 Reference Dun & Bradstreet. 


600.16 5.29 650-15 4.98 475-19 6.35 _ 7 — —— —EE 
650-16 5.29 700-15 
700-16 6.29 


Truck Tires—Just ‘whet y you wanted . ae With “ EXTRA PROFIT Sone 


GOLD BOND GUARANTEE FOR 24 MONTHS 
300-3 35-20 $11.19 1100-22 816.89 witH BEMACOo RAPID SAW SET 
7 798 -2 11.829 900.24 
7.69 1000.20 12.29 (10-8) 21.60 IT'S AUTOMATIC IMMEDIATE 
700-20(8) 9.29 1100.2 13.89 750.16 8.40 Sets hand sow teeth .  OELIVERY 
700-20 1200.2 18.7 900-16 8.98 in 60 seconds= 
410) 12.48 T5H0-3 825-15 Approx. 400 band WRITE 
50-20(8) 8.19 (36-6) 12.3 (l4aply) 14.10 saw teeth. 4% to 
8%.7 750.15 12 points with one 
«10) 9.19 (825-24) 13.75 (i2ply) 11.30 adjustment. Hammer 
e. 1000-22 17.70 ond anvil action 
Gold Bond Special — 900-16 Military, 56.98 © 750-20 Military, $8.49 does precision job. 
Every tooth alike — 
Send check or money order with this ad no breakage. 


GOLD BOND TIRE CO., Dept. PS 24 
512 NORTH IST ST., RICHMOND, VA. i) 800-P South 


A gold bond written guarantee with every tire” Inglewood, 


California 
MODERN ae i recanldae 


PRICE 


PROFITS and . Sa 1241 


SPEED i Ym es with DI-ACRO BENDER 


2 with Many small parts can be od wat med witl 
he ’ yut dies, racy of .0O1” w : DI AC RO 


Mac 


WHOLESALE SLIGHTLY — 
USED TIRES Lt (ae reall 




















© FOR LAWN 
MOWER SHOPS 
FIXIT SHOPS 


LOCKSMITHS f ~~ 
HARDWARE STORES © GOLF O’NEIL-IRWIN MFG. CO. 35? Si Aye. 


COURSES © SCHOOLS © PARKS 4 i —— we 


INSTITUTIONS @ CEMETERIES 
a oa P TAPPET NOISE/ 
SE ee Oe ee ne > Rauk, Power os Install ADJUSTABLE TAPPETS 


Gang « 10 to 20 Minutes « No Dismantling 
No Extra Itachme nis Needed for FoRD and MERCURY V-8's (85-100 HP) 
All reel type mowers, trom 5-inch edgers to 36-inch power 
mowers, are quickly sharpened to extreme ends of both : Johnson Adjustable Tappets guarantee 
left and right twist reel blades. Handle, wheels, roller better engine performance! Nothing com- 
and motor remain in place when sharpening is in process plicated no extra labor involved 


Bed knife ts sharpened in same brackets that hold mower Ss le d ’ tall d 1 

‘ f e 
in grinding position. No extra attachments required. One imple ang easy to insio uring voive 
lever puts mower or bed knife in grinding position, 100% 


steel construction. Grinding head rides on . 
five ball bearing races. Lasy to operate. NEW 85c 
Sharpens wood chisels. joiner knives and PRICE only each 
planer blades without extra attachments. 
Skate Sharpener Attachment Available ASK YOUR SERVICE MAN 
Send for FREE ILLUSTRATED BULLETIN No. 11¢ OR NEARES1 AUTOMOTIVE JOBBER R TODAY 


JOHNSON PRODUCTS INC.  ‘wicnson” 





grinding jobs. 
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“i'm buying my 
second LAOSLEY” 


**I'm buying another Crosley because f 
4 








it's the easiest way to save money, 

soys Mr. Albert E. Wallace, Coving- 

ton, Kentucky. *‘My Crosley took me over 20,000 miles 
without ao repair bill. And 40 miles on a gallon of 
gasoline means money in the bank'’ 

See the new Crosley. Prices range downward from the 
Station Wagon at $929 F.O.B. Marion, Ind. Free—New 
Catalog of all 5 new models. Write name and address in 
margin of this ac, tear off, and mail to Crosley Motors, 
Inc., 2530-JG Spring Grove Awe., Cincinnati 14, Ohio. 











Vesti: Coasters’ EMBED REAL FLOWERS 
in MEW Magic PLASTIC 


Now create many lovely and unusual things 
like the distinctive pansy coaster shown— 
made by embedding real pansies in Castolite 
—the “magic” liquid casting plastic. Comes 
erystal clear, or may be dyed to produce 
gorgeous color effects. Make really differ- 
ent jewelry, book ends, picture 
frames, candle sticks, figurines 
Embed butterflies, coins. 

medals, photos, for novel plaques, paper weights, tiles, 

other art objects. Use only home utensils. Follow simple 

step by step method. New pleasure, fine profits are pos- 

sible. Send 25c for exciting new Home Project Manual 

showing how to get started. Write today! The Castetite Company, 

Dept. H-4, Woodstock, til. 


RUPTURE-EASER 


A strong, form fitting, washable sup 
port Back lacing adjustable. Snaps 
up in front Adjustable leg strap 
Soft, flat groin pad No steel or 
leather bands. Unexcelled for comfort 
Also used as after operation support 
For men or women. Mail orders give Side $395 
measure around the lowest part of the 

abdomen. Specify right or left side %etPend Double 4.95 
or double. Save postage—send money with order—or sent C.O.D 
PIPER BRACE CO. 
roses PS-7 


YOU TOO CAN BUILD 


ff ight o lot 


Kansas dems 6, Mo. 


308 East 12th 





CLEAR-GLOSS VARNISH 


Yes, and what a difference! That clear, 
tough, long-lasting coat of Lin-x Clear- 
Gloss Varnish protects and beautifies 
floors, woodwork, furniture, printed lino- 
leum, boats, countless other surfaces— 
resists boiling water, sizzling cooking 
greases, alcoholic bev- 
erages. And so EASY 
to use— just brush it on! 


At your paint, hardware 
and department store! 


mon e Py 
$ "Guaranteed by > 
‘Good Househeeping 


las aoveansie 18 





Distributed by 
Acme White Lead & Color Works, Detroit » The 
Lowe Brothers Co., Qayton « John Lucas & Co., Inc., 
Philadelphia « The Martin- Senowr Co., Chicago 
Rogers Paint Products, inc. Detroit « The Sherwin- 
Williams Co., Cleveland 








AIR 


SEND FOR FREE FOLDER OF LATEST MODELS TODA 
If you want a REAL GUN for PRACTICAL vee inside or outdoors, 
geta Ned i ay nn CAL BEN JAMIN with Adiunaste 
Power and Amazing Accuracy. Use BENJAMIN _H-C PELLETS f 
BEST RESULTS in all rified ma. A, WRITE AT ONCE. 
BENJAMIN AIR ) RIFLE co., $11 MARION ST., ST. LOUIS 4, MO. 


WO" 15 RADIOS 


Absolutely no Knowledge 
¥ ef Radio Necessary 
on 





Need NO 
The PROGRESSIVE RADIO KIT ts 
THE ONLY COMPLETE KIT. Contains 

need Instruction 
Tubes. Con 
111 Radio parts 
written by Ex 
pert Radio Instructors t« yout 
bulld radios in a Professtonal M . 
ner. You start with a i-tube receiver Before you are done with 
this kit. you will have ae 11 Receivers. 1 Public Address 
System and 3 Trans tt . 
SPECIAL FREE OFFER! 

Electrical and Radio Tester sent absolutely FREE with each 
Progressive Radio Kit. PLUS FREE membership in Progressive 
Radio Club. Entities you to fre« t advice and consultation 
service with licensed radio technicians R 

Write for Sasther infe mation or ORDE your 

NOW! ONLY ° $14.75 
Postage prepaid with check or money order 
(Postage not prepaid with C.0.D. orders 
ROGRESSIVE ELECTRONICS CO.. 5, Dane 110 

497 waren Avenue ‘ooklyn a1. MY. 

i 








ae WITHOUT ‘POLISH’ 


D) New Invention! e Sells Like Wild 


Replaces messy pes stes, liquids, Sim- 
ply glide over shoes—and PRESTO! 
| — you have a lustrous, 

| ii, cone lasting shine. No 

ess. Nomuss. Nosoiled 

hands. Clean. Handy. 

WORKS LIKE MAGIC! 

For Men's, Women’s and 

Children’s Shoes. Low 

priced. Lightning seller! 


SAMPLES FOR AGENTS meaatsr iat tes 


send name at once. A pe ostal will do. SEND NO NEY Sy 
your name, KR! Stee "e . 726 Bar Street, AKRON 
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There's a great feeling to being in 
something for yourself, where all the 
profits go into your own pocket. American 
floor sanders make it possible for you to 
realize this ambition without special school- 
ing or a big investment. Begin small and 
work up to as large an enterprise 
as you desire...it all depends 
on your ambition to get ahead. 
Ask for “tell-all” booklet en- 
titled “Opportunities in Floor Sur- 
facing”. Use coupon and en- 
close 25 cents in coin or stamps 

to cover handling. 


AMERICAN 


FLOOR SURFACING MACHINE CO 
32 So. St. Clair St. « 


Gentlemen: 

Enclosed find 25c in stamps or coin for stesh- 
let “Opportunities in Floor Surfacing,” telling 
me how | can start my own floor sanding business. 


Name 
Street 











Cit eo 
occ ccceceeceeccceeeeeeee 


@ ABSOLUTELY WEATHERPROOF 
POSITIVE ACTION UNDER ANY 
complete set ROAD CONDITIONS 
$4.95 SEALED MECHANISM 
comeme 
REQUIRES NO ATTENTION 
EASILY INSTALLED . FITS ANY CAR 
RUGGED CONSTRUCTION 
RUST RESISTANT FOR LASTING 
SERVICE 
EXTRA HEAVY DUTY PLASTIC 
COATED wit 


Pioneer Electric & Research Cor 
DEALERS & » 
7212 Circle Ave.. Forest Pork, il! 


Be orsegee at yo 
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PRINT YOUR OWN 
POST CARDS 


Amazing results im ro pig = con- 8 
tacts saves time and m 


ay § 
to use GEM STENCIL Dt PLIC ATOR ss 
ideal for Advertising, Announcements, Notices, 
Labels, Forms, Price Lists —hundreds of uses for 
every type of business and organization. 
Comes complete with all supplies, instructions 
and 60-page Book of ‘Ideas 
FREE TRIAL OFFER: Try it before you 
buy it! Write and a GEM OUTFIT will be = 
sent you postpaid After 10 days, send only 
$7.50 of return the GEM. no questions asked z 
The GEM must sell itself; you be the judge @ 


BOND EQUIPMENT CO. + Dept. 151 as 


6633 Enright © St. Louis 5, Mo. 
SEND NO MONEY «+ FREE TRIAL OFFER 








ELECTRIC TOOL KIT, 
Casco hand, new, complete with 15 ac $14 95 
>. 
With metal case and 35 tools : 
ELECTRIC CLIPPER 39 75 
. 
a aie ee special $5.95 
S. & A. Anchor Style 
instrument 
Govt., like new, cost $12.50, special $2.95 
PUBLIC SPORTS SHOPS 


cessory tools 
$19.95 
Wahl, brand new size 000. special 
WEATHER BAROMETER 
all brass precision 
$12.50 
a ee COMPASSES. 
Ss 
11 South 16th St., Phila. 2, Pa. (No COD's) 














36" 17 POWER 


Extends to 36 inches. Precision and Polished 

Lenses. Ideal for Studying Stars, Plane Spot ~ 95 
ting, etc. Satisfaction Guaranteed or Money ease 
Refunded. Send Check or Money Order to Paid 
PS-4 


CRITERION CO., Dept. 
Hartford 3. Conn. 


438 Asytum St. 


Buy Direct From Factory 95 
Write for free booklet $ 
and price list 
INDEPENDENT IRON WORKS 


2416 East 23rd Street Dept. c 
Los Angeles 11. Calif 


buy No TRUSS 


until uu have t FREE Book 





. Write for FREE 72-page book of 
P lee . ‘ O-dav tr 1 


neighborhood. Cluthe Sons, Dept. 
Bloomfield, N. J. (Serving tl pt 


R71) 





THOUSANDS wise 
Vin, 





ASSEMBLE KITS 

NO EXPERIENCE NECESSARY 

Everything Complete in Kit. 

Quality Material. Simple as ABC 
instructions. Immediate Delivery. 
Save Money, Big Value, Sturdy 


ROWBOATS, KAYAKS, DINGHIES, INBOARDS, 
OUTBOARDS, RUNABOUTS, CABIN CRUISERS 
SEND 25¢ (COIN) FOR CATALOGS 


Colorful Illustrations show all 
‘49 Models, 8 to 23 Ft., and 
Construction Details. 


U-MAK-IT PRODUCTS 


MARINE DIVISION 
Formerly Kayak Boat 


°. 
703R -WHITTIER ST., N.Y. 59, N.Y. 


ATOMIC 
RACERS 


NOW READY 








25 BRUSHES o» °J998 [it gee. a 


post 


Assorted Sizes & Shapes bei ee 


Tremendous value—manufacturer’s closeout. Small paint brushes. | “I did very well last year with my Foiey 

suitable for lacquer, enamel, paint, glue, paste, oil, chemicals, ete equipment, about 950 saws and 240 lawn mow- 
Ideal for Hobbyists, Workshop, Factor ers, in my spare time. About $900 for me. 

. « ¥ Leo H, Mix. “I have done 4 or 5 thousand saws 


Household and many other uses. in my spare time in the 4% years since I got 


9015 Fifth Ave. . ane « oF 7 
M. ELGENE MFG. co. Breekiyn, u,v. the opie. = y are all coming back.’ 





Make up to $2 or $3 an hour in Spare Time 
With the high prices of food, clothing and 
everything else, just think what you could do 

. with extra money every week! With a Foley 
HOW TO CUT RAFTERS. | Automatic Saw Filer you can file hand, band 
cket book gives lengths, side cuts. plumb ¢ and circular saws better than the most expert 
‘For all rafters for any butlding ‘from one inch to hand filer. ‘‘The first saw I sharpened with my 
Gives numbers to cut square « egree P y of ' 7 ** ee 3 “We nce 
i Saws. All standard pitches from 1 to Fole y Filer came out 100% writes Clarence 
yitch page and ti are your lengths E. Parsons, Every saw you sharpen with the 

‘ ‘ who knov at a jack rafter is can > accuracy ™ ‘) w Saw Mile _ 
cute. ete. Anyone who Kn: r B wnat 8. jack Serer ie on } mac wy ur acy of the Foley Saw Filer is an 
Builders’ "Topics S, Dept. S, Lock Box 828, Seattie, Washington. ad that brings you more customers, Cash busi 
noah aly on bt! oars Le AS TERERS, FLECTRICIANS, ETC - ness, no canvassing. No eyestrain, no expert 

the monthly magazine for HF nce eded ' 
MAN ‘ CONSTRUC “TION WORKERS. Only $2.00 per year. Sample ence needed. 


: ee en FREE BOOK 


y ‘‘ INDEPENDENCE AFTER 40!” 
STRADY PROK ITS Shows just how you can start at 
, \ home in spare time in your basement 


or garage. Just think—with a small 
Your Own investment, no overhead, no stock of 
Business with goods to carry, you can get right into 


i cash business—and later on develop 
CORADIO into a full-time repair shop. Send 
oupon today for this practical plan 

The Coin Operate’ Radio ee See Saas re 


Piece these specialty bultt radios | sinas Send Coupon for FREE BOOK 


1 
— a comes . x a 7 
ey yield immediate profits a ste: y in- 
. Install Coradio, the finest m FOLEY MFG. CO., 719-9 Foley Bidg. i i i 
Limited captens required. Send ter further . ‘ y dg., Minneapolis 18, Minn. 
Information. | Send FREE BOOK—‘‘Independence After 40 


CORADIO ‘Coin "Gonreted Radio, Dept. | 
212 Broadway, Phone: BEekman 3-0038-9 
NEW YORK 7,N.Y. 
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EVINRUDES with 
Fisherman Drive 


it: 


0 
that \et Re 9 a shoals, 
,over >» . ANYWHERE 


! 
boat 
o float your 


SPORTSMAN—The only light 
“Single” with FisHerman Drive. 
Top choice for small fishing craft, 
canoes, auto-top and rental boats. 
Simplex starter, Co-Pilot, Full 
Pivot Reverse. 1.5 O.B.C. certified 
brake H.P. at 4000 R.P.M. 





SPORTWIN — 


The only alternate firing “Twin” with 
FisHenmMan Darive...the only motor 
with fuel gauge. Years ahead in 
engineering and advanced features. 
Full Pivot Reverse ... 3.3 O.B.C. 
certified brake H.P. at 4000 R.P.M. 


TEPHYR—The only “Four” with 
FisHerMaN Drive...the only 
motor that offers four-cylinder 
performance with freedom to 
power anywhere there's water 
to float your boat. 5.4 O.B.C. cer- 
tified brake H.P. at 4000 R.P.M, 


See Your Evinrude Dealer ...look 
for his name under “Outboard Motors” 
in the yellow pages of your phone 
hook. For free catalog of the complete 
line of 40th Anniversary Evinrude 
977 


Models—1.5 to 50 certified H.P. 
4360 N. 27 St., Milwaukee 9, Wis. on ] 
In Canada — Evinrude Motors, 
Peterboro, Ontario 


write EVINRUDE MOTORS, 
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Increase your output... 
Year ‘round business! 


LAWNMOWER 
SHARPENER 





OPERATORS 
SHARPEN ALL 


STRAIGHT EDGE TOOLS 
Model 50 Ideal Bench Grinder 


doubles your output of sharpening 
jobs, speedily grinds straight 
blade knives. Sharpens al! 
kinds of straight edge 
tools and ice skotes 
, Write for FREE, fact- 

filled folder. 


THE FATE-ROOT-HEATH COMPANY 
_Bope. 0-4, Plymouth, Ohie 





No Tubes! 


No Batteries! 


Powerful MIDGET RADIO 


No Plug-ins! “Outperforms them all” 


., reody Plays anywhere! No electricity needed. 
Carry it in your pocket. Guaranteed to 


Play on toca! stations. Costs nothing to run. Lasts indefinitely 
Patented electrome power unit gives sensitive big rade clearness 
and tone. Handsome red plastic Gala! case: single contro! 
tuning. Includes everything radio, 50 ft. antenna, lead-in 
fround wire insulators, super semsitive headphones All tor $5 

SEND $ ; 

ONLY 

parece LABORATORIES 
P O Bos 530 4 rs ad 





BE A NOTARY PUBLIC 


Get paid fer life for signing your name Cts hee eeey Dem 
22 cities helps you get appointment by govern ou quali 
) a ‘ t i, mo ¢ t ly As a pu 
signature | woitant: you ce tify legal papers by si 
r as you become know Lik 
ady, for life We equip you comp 
‘ nted-—2 payments $12.50 each. That's all 
De tails 


STATIONERS EXCHANGE Boerne 27, Texas 





Big profits showing amazing GLow- 
> IN-THE-DARK SPECIALTIES. House 
numbers, pictures, plastic novelties, 
religious and nursery objects, etc. 
Large manufacturer. Enormous de- 
‘mand. Sell on sight. Write at once 
for FREE SAMPLES 
MADISON MILLS, Dep 


NEW YOR 10, N. ¥. 











IN OUTBOARDS...40th YEAR | 


TENTS as 


WAR SURPLUS ALL TYPES & SIZES 
A FEW OF OUR LOW PRICES: 
NEW WALL TENTS: x7 $10.95; 7x7 $14.85 10x12 
$37.50: 17x33 dbl. sqd. $91.50. 7x7 umbrelle 12.5 
USED RECONDITIONED TENTS: 9x9 wall $24 45 
$29.75; GI pup tents $2.95; 18x50 hospital $125 
2-MAN NYLON MOUNTAIN TENT 
with sewed in floor. New 
Used reconditioned 
an above tents complete wim poles, cease & ropes 
t) mping equipment ex, rope 


ots, blankets leeping ' 


t car 
o equipment, work 
othes 

teposit 


Low ‘PRICES! eves 24. page enteies on coqusst 


MOR-SAN SALES conv icina Giy 2°. v. 











“ 
IRE EVERYONE TAKE 10% DISCOUNT 


OUR GUARANTEE 
—— OUR TIRES must make 


—~ oy 
‘gue iInsuRES YOUR SAFETY 
You get what we advertise 
4 _ae st Quality Lowes 

HIGH ORIGINAL vane Slightly Used 
BUY IN CONFIDENCE safe “Zaenaante selected POPULAR 
BRANDS—Guaranteed to give A-1 SERVICE. These tires are 

absututelty NOT re-caps or re-motds 

——— eee a 
SELECTED for TOUGHEST JOBS Not just good . . THE BCST 
These are ae Vatues! One Triat will CONVINCE YOU 








OPS IN VALUE bina” « IN SOFCTY 
600-16 $s 321/650-16 32]700-'6 
650-15 5.02}700-15 é: 121750-16 
World's Best Truck Tire Values Top Service Minimum Prices 


é gpaeigitt a 7.50-20110)$13.92)11.00-20(12) $17. 








6.50-20(6) 11.2 15.92]11.00-22(12) 19.9 

7.00-20(8) 11.7 : 16.42/32x6 (8) 1 

7.50-20(8) 11.02110.00-20(/12) 17.02|32x6 (10) 1 
i 
1 





750-20 MILITARY 8 bed REGULAR $9.G2—SUPER $ 
900-16 ae oy 8 PLY REGULAR $8.72-—SUPER $ 
fe QUALITY THE BEST AVAILABLE 

HERE'S MAXIMUM QUALITY IN THESE O. K. SAFE TIRES 
— 
$3.62/650-16 $3 .92]700-16 

3.921700-15 4.02 — 16 

° 7.50-20/10)$10.9 
. : 8.25-20(10) 


.00- 9.00-20(10) 
7.50-20(8) 9.5 


1 
3 
2. 
oO. 





10.00-20(12) 12.22132x6 


cor sername em PROTECT DOWNSPOUTS 


Thousands of Tires Shipped to Satistied Customers Throw ch- 
out United States and Many Distant Points. Please Note 

We've made Thousands of Friends by giving a Tube with 

Passenger and Truck Tires. MAIL ORDERS given Personal 
Attention—Send This Ad with Check or Money Order. Dep't 


STANDARD 834 N. Broad St., Phila. 30. Pa. with the right aluminum paint 


veer-werw --° <e ——__ || * FREE BOOK TELLS HOW 
\ “Ba MU you can add years of life 








Clean and Mothproot rugs snd upholsters \ ortael | ; to downspouts and gutters 
in the home.” Patented equipment. Ne 7 % ) —keep them bright and 
shop needed. Duraclean dealer's gross prot - \ attractive. For many other 
its up to $20 a day on EACIL serviceman A olatel RRs gg hi 
These Nationally Advertised services cre- send necrpru paimting hunts, 
ate repeat customers. Easy to learn se — for free 24- page book 


Quickly established. Easy terms. Send to- etl: Paint It Bright”. Re- 
“S dav for Free Booklet—Full details a cavnsher then is » difler 
t . * 4S @ -T- 
Duraclean Co., Bched Duraciean Bidg., Deerfield, ii. ° , : . , 
aint ence in aluminum paints. Get Aluminum 


DEPENDAB Vetal & Masonry Paint for this job, 
LE CRAFT SUPPLIES from the dealer who displays this Alcoa 
seinen amine on symbol on the brand he sells. Write 
SLOCk BA... aye Fy Gnary to: Paint Service Bureau, ALUMINUM 

TEXTILE COLORS @ POWER TOOLS @ WOOD BURNING Company or America, 689G Gulf 


3ldg ttshbure ( , — 2 
INSTRUCTION BOOKS @ WRITE FOR CATALOG Bldg., Pittsburgh 19, Pa. [ALCOA] 


DWINNELL CRAFT SHOP 
Dept. PS-97 . Elm Grove, Wheeling, W. Va 


Look for this shield 
on aluminum paints made by 





NEW PLASTIC . 
EATHER and many paint manufacturers using 
EATHERETTE Items (/KE WEW ALCOA ALBRON PIGMENTS 


Get into A Money Making Business 





Make like new, worn, scuffed or 
faded leather and artificial leather equip- 
ment. Either your own to renew, recolor 
and beautify, or cafe, restaurant and 
hotel equipment as a business. Single 
stroke with a brush renews. Does not 
crack, peel or scuff. Resists acid, alcohol, 


caustics and weather. All colors. = 
Mail coupon for free sample. Parry 
FREE Sample_ erect ~ 


oo — oe eee ee ee ee ee ee ee ee 
$50 to $500 Profit | LEATMER-MEW PRODUCTS. 
On One Job Possible § Send me without obligation a samp 
of Leather-New coated material so | 
can inspect it. 





Let me show you 
how,as I have shown 
others. Get your own 
exclusive territory Name .........ccccecceceeoeees----- 
while available. Mail 


the rest. — Jack 
Edwards, Sales Mgr City 
-_-—<—2ST2£ 7] = ww | ee 


At Gorages and Service Stations 
ZECOL INC. Milwaukce 1, Wisconsin 
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a little 


PYROIL Md like 


means a lot of | foseethem 


extra miles for | ppaggfe@m.c. 
your car... 


This is the season when you hit the road and pile Everybody has his own pet idea of some gadget he 
up miles of added driving. That's why Summertime would like to see in general use. What is YOURS? 
s Wear-and-tear time on your car, To make sure your Popular Science will pay $5.00 for each one pub- 
summer driving will be really care-tree, try the simple lished. Use government postcards only. Contributions 
Pyroil formula cannot be acknowledged or returned 


3 ounces of Pyroil in your gas tank 
1 pint of Pyroil in your crankcase 














Pyroil improves lubrication because it has _ the* 
property of clinging to cylinder walls -eliminating 
the wearmad friction of dry metal parts, preventing 
rust and corrosion. Pyroil removes harmful gums and 
sludges—and keeps your motor clean 

Py roil es a longer way—and assures your car a 
longer life Ask vour gas station man to add Pyroil 
he knows the simple Pyroil tormula—he knows it will 


uld miles to your cas 
Pyroil for Aircraft Engines 
Use Aircraft Pyroil B for lubricating oil, Aircraft 
Pyroil A for gasoline 





GIVE 








Manufactured and Guaranteed by _ : ; fel 
PYROIL COMPANY, Reclining right front seats in autos. If these 
were adjustable, as are seats in trains and buses, 


414 Main Street, 
Le Crosse, Wisconsin. a passenger could relax much more comfortably 


NeteiSutere: | during long trips or even get some sleep 


Central Ferente. Ontario Harold Frankel, Louisville, Ky. 


PYROIL COMPANY 


414 Main Street, La Crosse, Wisconsin 


I want my car to last and run properly. Please tell me 
more about Pyroil and how it can accomplish this for me. 


Name 
Address 


City or Town 





Electric clocks that wake you when _inter- 
rupted current is restored. A relay would ring 
the alarm so you could reset the clock as the 
current came on again, preventing oversleep- 
ing.—Norman L. Ritter, Philadelphia 
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a different name 
~ for your old friends 


} prorosroo.s: 


LOS ee 





@ A Pint through the 
Air intake 


@ A Pint in the Crankcase 


Tune up your engine with a Casite Treat- 
ment. A pint through the air intake quickly 
frees sticky valves and rings, gives old-tume 
zip and power, 

\ pint in the crankcase keeps your engine 
clean and free running —speeds up lubrica- 
tion 
bills. 


the way to smoother, happier miles. 


retards engine wear and cuts repair 


That's the Casite Treatment. That’s 


Get a Casite Treatment today —from any 
garage, service station or car dealer. 


THE CASITE CORPORATION, HASTINGS, MICH. 


Casite Division, Hastings Ltd., Toronto 


BETTER AND SMOOTHER PERFORMANCE 


or Double-Your-WMoney-Cack 
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I'd like to see them make .. . 


Telescoping sink spouts. These would not 
only swing from side to side as at present, but 
also would telescope so you could pull them out 
for rinsing over al parts of the sink.—Alvin J. 
Mainus, Glendive, Mont. 


Shoe polish in sticks—like lipstick and some 
shaving soaps. It would be cleaner and easier 
to apply. As you used it, you could just push 
up the bottom of the tube.—Joe R. Harrod, 
Dayton, O. 


Warning signals on gas stoves. Most mod- 
ern stoves are equipped with electric lights any- 
way, so why not connect a red pilot light that 
would glow when any burner was on?—John 


Regulski, Brooklyn, N.Y. 





Solid Facts about the 
~NEW FORD ‘FEEL’ 


There’s a new “feel” in driving 
and only Ford has it! 


One of the most important parts of this 
new Ford “Feel” is the sense of solidity 
and strength that comes from the new Ford 
frame and body. Side rails of the new frame 
are box-section, and there are five sturdy 
cross members for even greater strength. 
(Convertibles and Station Wagons have 
even heavier frames.) What's more, the 
famous “Lifeguard” Body is made of heavy- 
gauge steel and, combined with the frame, 
gives 599 more rigidity than ever! 


No wonder drivers everywhere are so genu- 
inely enthusiastic about the °49 Ford's 
remarkable feeling of solid safety and 
reassuring roadability. 


For the new Ford “Feel” is really a brand 
new kind of driving—with new ease of 
control, new performance, new security, 
new fine car comfort. 

Try it, and then enjoy 
the greatest feeling 
of &ll—the prideful 
thrill of owning the 
“Fashion Car of the 
Year”...the ’49 Ford! 
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Surprising though it seems, a 
fly — when it lands on a board 


causes distinct vibrations. They 
can actually be detected by a 
remarkable,and superse nsitive, 
new RCA electron tube. 


Slimmer than a cigarette, and 
only half as long, RCA’s tube 
picks up vibrations with a pin- 
sized shaft—and these vibrations 
may then be converted to visible 
or audible signals. More impor- 
tant, the new RCA electron tube 
can be used to measure the degree 


of vibration. 


Supersensitive electron tube, developed by RCA, makes possible 
more accurate measurement of minute vibrations. 


Can a housefly make a boatd bounce ? 


Scientists predict many prac- 
tical 
transduces 
can hitch it to engines or whirl- 


uses for this electronic 


\irplane designers 


ing propellers and locate vibra 
tions which might lead to 
trouble. Oil men can use it to 
measure the sound waves from 
explosions with which they 
scout for oil. 

And your smooth-running au- 
tomobile of the future may be 
an even better car when the facts 
gathered by RCA’s new tube are 


put to work. 


Another RCA “‘first’’: 


Phe electronic transducer, first 


of its kind, is one of manv re- 
search achievements pioneer d 
itt RCA Laboratories. Such 
leadership in science and engi- 
neermg adds value be yond 
price to any product Or SCTVICE 
of RCA and RCA Victor 


of the newest developny 


/; 


Examples 
1 radio, television and electro 
en in action at RCA l 
ll, 36 West 49th St.. No) 
free. Radio Cory 
' New 


} 
Huslio ¢ 


RADIO CORPORATION o+( AMERICA 
World Leader in Radio — First in Television 
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The Voice of Science 


How to Tell 
SSK About US 


HE heaviest weight in the delicate bal- 

ance between cold war and warm peace 
is the lump of plutonium that represents the 
greatest achievement of Western science and 
U. S. technology. The atom bomb is a huge 
and valuable military and political force. 
But it is not the best representative of the 
ideas that have made this country great. 

Like it or not, we are in a war. It is a 
war of ideas, but it is probably the deadliest 
conflict in history because the stake is the 
sum total of civilization. In this ideological 
war, we are trying to tell a vital ten percent 
of the earth’s population that our ways of 
living and working with each other are bet- 
ter people-operations. 

We are beaming billions of words at the 
Eastern peoples. But we-are not using the 
full force of our biggest weapon. We are 
not putting out enough samples of the prod- 
uct. We are not showing the results of our 
kind of living and working. 

I would like to suggest that the best pos- 
sible weapon in this ideological war would 
be packages of pictures. Pictures of the 
useful, interesting, enjoyable things and 
gadgets that are the products and by-prod- 
ucts of Western science and U.S. technology. 

Pictures of nuclear fission at work—and 
womanproof can openers; of nylon slips that 
need no ironing—and garden hose that doesn't 
soften in the sun or crack in the cold; of 
washing machines that measure their own 
soap—and guided missiles that smell their 
own targets; of shoes that are cheap, wear 
well, and look good; of ships that move 
through air or water without worry of waves 
or weather; of sealing wax that forms a mil 


Se its wall A bbe eT. 


‘ 


lion articles we know as “plastic” telephones, 
raincoats, movie film, paints, chessmen, 
fountain pens, book bindings, phonograph 
records, and surgical sutures. 

These packages of pictures would not 
have to be prepared at government expense. 
The visual proof of democracy at work is al- 
ready available. The Air Lift could transport 
these sampies of the American Idea. Occu- 
pation troops could distribute them. 

With no false pride, I suggest that every 
night we place along the Iron Curtain copies 
of PopuLtar Science, Popular Mechanics, 
the Sears, Roebuck catalogue, McCall's, 
Life, and The Saturday Evening Post. 

I think that by morning these samples 
would have vanished. And I think that, 
one fine morning, the lron Curtain would 
be only a lace curtain. 

The success of the Communists is due in 
part to hungry faith, but in the large to im- 
proved material satisfactions. The Russians 
“never had it so good” mostly because they 
never had as much before. If we can explain 
our big ideas in terms of little things, we can 
make vague beliefs personal and tangible. 

In due time, we can explain to the Eastern 
world (and to ourselves) that these things 
of our living are only symbols of our life. 
That our comforts and gadgets are just a 
pleasant by-product of our belief that we 
should have a little fun while we are here. 
And that a better life, in span and satisfac 
tions, is a product of better living in terms 
of sanitation, healthier babies, self-under 
standing—and good cooking. 


Rinna Mitvccs 
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The NEW 
HUMIDOR TOP — 
locks OUT the air 

—locks IN 
the freshness 
and flavor. 





“means pipe -ppeal 
* means prince albert 


@ Yes...a girl enjoys meeting a man with Pipe Appeal 

a —that extra attractiveness of the man who smokes a pipe. 
CRIMP CUT And when a man has “met up” with Prince Albert, he has 
ONG BURNING PIPE AND found a rich-tasting tobacco that’s mild and tongue-easy! 
CIGARETTE TOBACCO 


@ Did you know that 
P.A.’s choice, crimp cut 
tobacco is specially 
treated to insure against 
tongue bite? No wonder 
it's America’s largest-sell- 
ing smoking tobacco! Get 
P.A. today for smoking 
joy and comfort! 


R. J. Reynoids Tobacce Co 
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: Quick. Henry eee No, it isn’t real. This fero- 
cious-looking insect is a model, 25 times life size, of a female Anopheles quadri 
maculatus mosquito—the kind that carries malaria. James E. Trott, artist-pre 
parator in the Department of Zoology at the Chicago Natural History Museum, 
spent nearly two vears making it, frequently working under a microscope with 
dental drills and other precise tools. The mosquito model, two feet long from 
leg-tip to leg-tip. is made of more than 20,000 separate pieces. The body was 
carved from acrylic plastic; the surface bristles and scales were reproduced in 
other plastics or represented by hair. This masterpiece of model-making crafts- 
manship is one of a series for a museum exhibit on mosquitoes and malaria. 


JULY 1949 Bl 





low You Are Thrilled 





POPULAR 
| SCIENCE 


Amusement operators work hard 
fo seare you to death—and just as 


By Devon Francis 


month and all tens of 


of Americans 


Sumimel 
including, in all 
will ride 


Beer 


millions 


probability, you and your family 


in weird-looking contrivances at carnivals 
and amusement parks in the exciting con- 


viction that braving death or in 
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they are 


hard to avoid any real danger. 


jury, at the least. That’s what sells tickets 

But it only looks dangerous 

The fact that the keep looking 
more hazardous every season is a tribute to 
the showmanship of the men who dish up 
the thrills. They have a credo: the success- 
ful ride is one that scares the living day 
without actual danger. 


“ride “tl 


lights out of vou 











rhe newer rides this year snap you around 
like end 


Goldbergs on the loos« 


men on crack-the vhips Rube 


| 
thes jounce, Dounce, 


roller coaster, drop, skid 


i 


and bump Phey 
Most of them have cages 
or cars whizzing and whipping around lik 
satellites that seem to have no orbits. Some 
that lets vou 
iirplane’s loops and rolls. One 

a cockleshell nm a 
frightening to those of us 
forty Another has ca 


with going up nd down 


ire complic ated, 


britiate in 
I ih mig like 


POsUve ly 


include a control 
heavy Sal 1S 
ngrade 


that not 


on the dow 
sick of 


content and 
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circling their centerpole, move in and out 


on their support arms as the operator 
changes the speed of rotation. 

All the so-called “flat rides”—like merry 
and most aerial rides offered by 


go-rounds 
350 traveling carnivals and 400 permanent 
amusement parks throughout the | 
States depend on the 
centrifuge to make you hang on for dea 
life. Whirl a bucket of water 


head and you have a crude centrifuge. T)i 
exerted depends on 
the length of your arm > 
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THE NEW RIDES ARE VARIATIONS OF THESE THREE 


Flat rides—merry-go-round is 
typical—are pancake-shaped 
and on the ground. Others: 
whip and C-Cruise®, 


results from 


the weight of the bucket, and the speed of 
rotation. “Carneys” and amusement parks 
take full advantage of these facts of physics. 

The backbone of these rides is the steel 
centerpole, beefed up to take heavy stresses. 
From the pole radiate arms to hold make- 
believe boats, airplanes, or tubs. These are 
called “buckets.” The buckets may revolve 
in the air or ride on rails. 

Surprising variations have dressed up the 
standard rides in the last decade, as carney 
and park operators demanded new thrills 
for their ticket-choppers to offer you. Two 
of the largest manufacturers and originators 
of rides are the National Amusement Device 
Co., of Dayton, O., and the Allan Herschell 
Co., of North Tonawanda, N. Y. 

Some of the new breath-stealing aerial 
rides are tilted 45 degrees off the horizontal. 
This provides a zoom-up that is much like 
the chandelle maneuver in an airplane. If 
you don’t want your stomach in your lap, 


Aerial ride takes you off ground 
and around centerpole. Height 
action 
ugal force or lifting device. 


Towed, or tracked, ride is 
only one of three standard 
types not using the centerpole. 
Roller coaster is example. 


of centrif- 


you'd better not buy a ticket to this one. 

One ride makes you clutch for support 
by a simple expedient. It alters the shape 
of a triangle described by the centerpole, 
the support arms for the buckets, and a 
cable connecting the buckets to the center- 
pole above the arms. A crank pulling first 
at one bucket and then another squeezes 
and opens two sides of the triangle to make 
the buckets go up and down. 

Another gives you a choice. If you want 
to ride around sedately, as on a Ferris wheel, 
you just sit there. But if you want to go 
end-over-end, all you have to do is operate 
a brake that freezes your car to its axle. 
This is not recommended to the faint- 
hearted. Still another ride, a variation of 
one that has been on the market for years, 
lets you barrel-roll with a control connected 
to out-size ailerons in the windstream. 

Selling thrills with safety depends on 


supervision, vigilance, maintenance, and 


MERRY-GO-ROUND IS MOST POPULAR FLAT RIDE 


Simplest and one of the most popular of all the 
flat rides is the merry-go-round. The platform 
is turned by the motor through a gear train 
that surrounds the centorpole but is not coupled 





to it. rhe horses ure made to move up and 
down by cranks connected to the motor through 
wxiliary gearing that is attached to centerpole 
Reins, straps, other devices assure safety 
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elaborate safety devices. Maintenance is 
such a fetish that each spring the magazine 
Billboard, bible of the industry, religiously 
runs articles on keeping rides in condition 

Every 
mechanics go over each nut, bolt, and stay 


morning before opening time, 
wire of all rides. They grease and oil. Rolle: 
coasters get an especially thorough going 
Men “walk road”—every toot of the 
ride—just like trackwalkers for the railroads. 
And a good master mechanic can tell just 


whether it’s work 


over, 


from the sound of a ride 
ing properly. 

Even a casual eye and ear can detect 
some of the safety devices. Look at the iron 


C-Cruise, made by C-Cruise + = West Salem, 


Ore., simulates boat’s motion in heavy sea with 
hilly double track. Rocking motion is caused 
by mis-matching heights of opposing rails. 


Pipe skids welded to boat support it on rails 
in case an axle breaks. Holes in wheel housing 
were found necessary for cooling the molded- 
rubber cushioning inserts in the wheels. 


a 
/ 
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bar against your stomach in a roller-coaster 
car. It keeps you from standing up. It can 
be released only by an attendant, or by a 
metal-stripped wooden dog alongside the 
track just short of the unloading platform. 
Listen to the car as it is drawn up the in 
cline for the first dip. That clicking noise 
is a dog tripping over a ratchet. If the 
propelling chain should break, the train 
can slide back under gravity exactly two 
inches, no The chain itself has a 
sufety device that keeps it from. sliding 
downhill if it breaks. 

Roller-coaster cars have three types of + 


wheels in contact with the rails: wheels to 


more, 


» aes ik 

Power is supplied by a 15-hp. motor, driving 
belt and auto type of gear. Sturdy support 
arms from centerpole hold hinged sweep arms 
that drive cars around the 46-foot circle. 


Another safety device is chain to keep car in 
motion if sweep arm breaks at attachment point. 
extra wheels inside rails, like those on roller 
coaster, prevent cars from shifting sideways. 

















The Octopus® has two centerpoles, one insick 
the other. The outer centerpole whirls the 
buckets. The inner one has a crank turning in 
the opposite direction. It pulls on cable to make 
the buckets move up and down. This ride. is 
made by Everly Aircraft Co.. Salem. Or 


On Spitfire’, planes travel in circle inclined 
at 45 degrees to centerpole to simulate diving 
climbing. Passenger can move big ailerons to 
make plane barrel-roll—rotate on its long axis 
Frank Hrebetz & Co., Salem, Ore., makes it. 


The Rock-O-Plane® is a Ferris wheel with a 
difference. A hand control locks the car to its 
axle so that it can no longer turn on the axle 
and remain upright. That means the car does a 
slow loop. An automatic safety bar clamps 
acTOSS rider's lap when the door is closed, hold- 
ing him in his seat even when upside down. 
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YOU FEEL YOU'RE FLYING 
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Parachute jump at Coney Island's Steeplechase 
Park, only ride of its kind in U.S., hoists a de- 


lated “chute 250° feet up. When individual but its path is guided by eight cables. Near the 
release mechanism like i cupboard catch ) ground, the rim of the ‘chute is 


caught by * 
hits top of tower, arms slide apart, permittins rubber shock cords that cushion the landing. 


the spearlike hook attached to the parachute to 
drop out. The released ‘chute then falls free 








The Hi-Ball® has several tricks. While buckets 
whirl, a piston under 500-Ib. oil 
tends the te lescoping centerpole 
passengers 52 feet. The operator 
rotation speed. Above 10) r.p.m., centrifugal 
force makes the buckets slide from midpoint 
of support arms up the curve to the very 


pressure c\- 
raising the 
can adjust 


tip 
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Why 


ROLLER COASTER IS THRILLING TOWED RIDE 
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Elaborate safety precautions, indicated in the 
drawings at right, help keep the roller coaster 
i popular ride. Support and guide wheels (top ) 
prevent the cars trom leaving the track in any 
direction. Brakes, which use rollers and wedges 
to raise an extra rail against the car brake shoe 
are controlled by on operator They ease the 
trains on the lifting chain, can stop them in 
emergencies, even in the middle of a ride. and 
slow them to unload. Seat satetv bars, locked 
it start, can be released only by track dog 
ittendants. Dogs and ratchets on power 
prevent either train or chain trom falling back 


should break K 


ward if chain 


weight of the buckets, undertrack 
wheels to keep them trom flying upward 
off the track, and triction 
help keep them on cours¢ 


carry the 


side wheels to 


Thrill Hills Wood 


And dont 


Built of 


structure of the 
‘coaster is mace That at Steeple- 
chase Park, in Brooklyn's Conev Island, like 
hundreds of others in parks from Maine to 
California, is built of a special kind of 
wood—straight-grain, long-leaf, vellow 
Wood is used because it makes better curves, 
hills, It shapes to a template 
easier track at Steeple- 


worry if the 
ot wood 


pine. 


and vallevs. 
than metal. The 
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one of the oldest of U.S. amusement 
layers of structural 
inches thick and eight 
and nailed to uprights 
Every second bent post 
and the 


chase, 
parks, 
timbers, 
wide. It 
called bent posts. 
layout could be removed, 
still would take the stresses im 
posed by a fully-loaded, three-car train 
weighing more than 16 tons and attaining 
a top speed of 60 miles an hour. 
Even the merry-go-round, 
favorite with the public, has its 
of safety gimmicks. There are straps to hold 
the kids on the horses; reins, stirrups, and an 
individual centerpole to grasp. And if you 


consists ot five 
each two 


is bolted 


in the 
structure 


perennial 
assortment 





glance down to the plattorm at the point 
where a sleeve encloses the pole, you prob- 
ably will see a slot cut at a right angle to 
the ride’s direction of travel. That's to allow 
the horse to “bank.” It makes his saddle 
casier to sit. 

Che safety problem in rides varies with 
the type of operation. In carnivals it is 
complicated by the fact that such shows, 
vhich play 2,200 fairs in a 20-week season 
besides scores of “still dates,” or solo ap- 
pearances, must be mobile. Mobility means 
light weight, consistent with safety. A ride 
must be large enough to carry a_pay- 
load, yet the parts must be small enough to 
he assembled by the two or three men who 
run it. It must be easily repaired. That's 
the reason you will often see standard auto- 
mobile parts in the gear trains of rides. 

Safety in the established amusement park 
is more easily Bolts, nuts, and 
cotter pins replace carney quick fastenings. 

The manutacturers of the rides take a 
lot of trouble to contrive new ways to scare 
the wits out of people without inviting law- 
suits. In some cases they build scale models 
tor stress analyses. In full scale they over- 
load the cars with sandbags. Often they 
deliberately run a ride to destruction to spot 
iny weak points. 

But in big parks—like Steeplechase and 
Chicago’s Rivervierv, with 36 rides each— 
i new contraption is rarely put into opera- 
tion just as the cautious manufacturer de- 
signed it. The managers look the thing over 
vith a bilious eye. Driving arms welded to 
the centerpole are beefed up. Chains are 
idded to stop the flight of a car if an arm 
lets go. Steel tubing is put under a “flat- 
ride” car to skid it along if an axle breaks. 


assured. 


Everybody Gains from Safety Gadgets 


The precautions pay off in more than 
safety for the customers at a single park. 
Changes that men like Jim Onorato, gen- 
cral manager of Steeplechase, insist on mak- 
ing receive the blessing of the insurance 
companies. The insurance companies 
promptly trot around to all the owners of 
similar and “suggest” that they in- 
corporate the changes. They seldom refuse. 

Safety, in the end, rests with the carney 


rides 


ind park owners, concessionaires, and in- 


It’s not good business 
to have accidents. Of the 12,000 to 15,000 
American communities that harbor carnivals 
cach season, only a few have officials quali- 
fied to pass on the safety of the rides offered. 


surance companies, 





Thrill ride of 100 years ago was Upside-Down 
House. Patrons had illusion of looping, but 
room actually revolved around them as they sat 
suspended in a bucket that never moved at all. 


Permanent parks, on the other hand, get a 
goir g-over with a fine-tooth com) from city 
officials before the start of each season, In 
New York every ride must be relicensed 
each year, and every operator must have a 
certificate of competency. 

The insurance companies have a big in- 
fluence on safety. Rates for all the rides in 
a given category—say merry-go-rounds—are 
pooled. If an accident occurs—and opera- 
tors contend accidents are almost always 
the customer’s fault—it increases premiums 
paid by every owner of a similar ride. 

But recently a gentler note has been seen 
in the amusement ride business—kid rides 
are growing more and more popular. They 
are inherently safer because they are slower. 
All scaled down to the size of the small 
fry, they include boats, merry-go-rounds, 
slow-moving airplanes, and even a 14-foot- 
high roller coaster. 

Yet people everywhere enjoy sticking 
their necks into imaginary danger. Over in 
India is a rajah who has placed an order 
with a West Coast manufacturer for an 
“Octopus” ride. It’s bound to scare the 
pants off the rajah’s subjects—and they'll 
love it. END 
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New Ideas from 
the Increntors 














Car Top Inflates. This convertible- 
car top blows out into place like a paper 
snaké. Let the air out, and long, flat springs 
running lengthwise along the underside curl 
up the top and roll it back into a storage 


Microphone Fits Nose. This pilot 


is talking through his nose—literally. His 
microphone fits over his nose and picks up 
sound vibrations through the bone. Inventor 
W. R. Blair, of Washington, D. C., claims it 
would not only keep out outside noise, but 
would reproduce speech more clearly than 
throat-type mikes and be more comfortable. 
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compartment. Inventor F. W. Seckel, of 
New York City, claims that its pressure and 
elasticity would make it fit tighter than 
conventional tops. The cushion of air inside 
the top is said to help insulate the car. 





Pole Holder Hooks Fish. This 
fishing-pole holder would not only hold your 
pole while you row, but would hook the 
fish as well, When a fish strikes, the pull 
trips a catch, and a coil spring inside snaps 
the pole upward, setting the hook. The pole 
fits into the tube attached to the spring. The 
inventors are ]. and A. Sus, of Racine, Wis. 








Shovel Digs Mine Shafts. How to 
get a large power shovel down a small mine 
shaft is the object of this invention of A. O. 
Hall, of Wenatchee, Wash. Instead of resting 
on the pit’s cramped bottom, an adjustable- 


Toothbrush Is Disposable. This 
cheap, throw-away toothbrush would save 
your having to buy a regular one every time 
you went on an unexpected overnight trip. 
Designed to be used only once or twice, it 


has a scored cardboard handle that folds in 
half with space in between for toothpaste. 
E. M. Curran, of Los Angeles, invented it. 


length boom swings down from above, slid- 
ing from side to side on an overhead track. 
The bucket’s control lines, running through 
pulleys sliding in tracks along each wall, 
move back and forth to follow the boom. 
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Child’s Glass Won't Spill. A 
small hole in the cap on this glass lets the 
liquid out, while a second, diagonal hole 
acts as an air vent. If the glass is knocked 
over, its elliptical shape rolls it so that both 
holes are blocked by the liquid. Thus no 


air can get in, and no liquid can get out. 
The inventor is B. H. Poleyn, of Milwaukee. 
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Scene projected on spherical screen nae 
distorted in PS photographer's view, above; 


but the student, seated at focal point, the 
center of the sphere, sees it straightened out. 


Trick Mirror Sharpens 
Air Gunners’ Aim 


| ILLY the Kid was a crack shot when he 
knew that his victim was coming out 
through the doors of the Last 
Chance saloon 
But he 


his target had suddenly appe ared anvwhere 


swinging 


might not have done so well if 
along the wide sweep of the horizon or come 
swooping down from the sky at an unex- 
That's the problem faced by 
it takes 
special training that keeps his eves con 
alert and vast sky 
training devices using ordinary 
a flat screen lack reality, The 


pect d anglk 
an anti-aircraft gunner. To master 
stantly covering the 
Gunner 


movies on 
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camera lens can’t catch or project what th 
wide expanse of human, binocular vision 
can see, And with a flat projection the stu 
dent knows the target is straight ahead 

To solve the problem, the Navy's Special 
Devices Center, at Port Washington, N. Y., 
worked with the Yerkes Observatory in de 
veloping an optical system using a very 
wide-angle (i.e., short focal-length) mirro 
make motion pictures 
in azimuth and 115° in elevation 
a quarter spherical sec 


that can 35-mm. 
cover 160 

This mirror, of 
tion, is paired with two flat mirrors that 
film. Pictures 


transmit the image to the 








SPHERICAL MIRROR 


PLANE MIRROR 


The wide-angle mirror unit in its box is shown 
here attached to a 35-mm. motion-picture 
camera. It is the same system as that shown in 
front of the projector on the opposite page. Strip 


taken with the wide-angle mirror are badly 
distorted on the flat film, just as pictures 
made with any camera having a very wide 
angle lens are distorted in a similar wav, But 
here they are unscrambled by _ projection 
through the same lens system on a screen 
that is a quarter section of a hollow ball. 
The distortion, however, is corrected only if 
the gunnery student sits at the focus, or 


center of the sphere, That is’°why the photo 


opposite, taken from behind and to one side 


of the projector, shows so much distortion. 

The new training device has paid an un- 
expected dividend—a strong sense of three- 
dimensional effect experienced by the stu- 
dent. This is psychological—caused prima- 
rily by the expanse of horizon he takes in. 
But it’s the better that 


counts when the going gets rough END 


cunners 


pavoftt 





of film at right demonstrates how views of tall 
buildings taken with this camera result in ac- 
centuated distortion. These “bending” build- 
ings are unscrambled in the projection phase. 


This uncovered view of the wide-angle mirror 
system, mounted between arms of the projection 
machine, shows the arrangement of the two plan 
mirrors, A and B, and the spherical mirror, C. 
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Mercury replaces wax in new version cf “lost 
wax” casting process. Poured as a liquid int: 

above, it then is frozen solid in a 
by immersing mold in a refrigerant 


master mold 


cold tank 


Solid-mereury precision patterns abov« 
noved from master handled 
frozen-in wire rods and kept in cold until used 


wry len ks like he id is hare 


molds ire 


Frozen mer ind. is 


¥ 


Refractory molds. formed by dipping in liquid 
mix and drying in cold. are cut open and mer- 
is allowed to melt and run out. It flows 
top to drain for recovery. 


curs 
down sloping tabl 
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Frozen Mercury 
Shapes Molds 


YOLID mercury metal is one of industry's 
J newest and chilliest materials. Made. by 
cooling quicksilver past its 40-below-zero 
freezing point, it now replaces wax in pre- 
cision casting. Applied in the Sperry Gyro 
scope Co. plant at Great Neck, N. Y.. the 
method vields smoothes and more acctirate 
parts of aluminum and stainless steel 

Precision casting turns out quantities of 
metal parts of complicated shape, or of 
hard-to-machine alloys, with the advantage 
of a minimum of machining. The standard, 
time-honored “lost-wax” process duplicates 
a steel or brass master pattern by making. 
first, a master then, individual 
patterns of wax. Next, these are coated with 
refractory material, and the wax is melted 
out, to make Molten 
metal is poured into thes¢ cast 
the parts, which are recovered by breaking 
away the molds. The patented new Mer 
follows the 


mold and 


individual molds 


molds to 


cast! same principles 
Filled with liquid mercury, the master 
fluid retrigerant chilled 
with dry ice to -76° F., vielding a solid puat- 
tern of frozen mercury. Taken 
mold, this is dipped in a similarly cooled 
material, which 


process 


mold goes into a 


from the 


liquid mix of refractory 
dries and hardens around it to form the final 
Then the mercury is allowed to melt 
It is reclaimed for reuse 


mold 
and run out 


, & 
2 “ 


Precision castings of complex shapes, above 


made by highly accurate new Mercast' 
In parts up to I%-in. size, it will hold 
i tolerance of .003 inch 


were 
pre cerSS 


dimensions within 





Midget Gets 60 Mi. to Gallon 

You can cover 180 to 240 miles on the 3 
gallons that fill the tank of this tiny Imp® car. 
Its rubber-mounted, 7!:-hp. Gladden motor 
(right) gives it a maximum speed of 35 
m.p.h, With automatic 
chain drive, the car weighs only 475 lb. It 
has a Wheelbase of 63 in., a height of 38 in., 
and a length of 120 in. A tubular-stee! frame 
and laminated-glass body give the car light 
ness and strength. The International Motor 
Products Co., of Glendale, Calif., makes the 
Imp in one model but in a selection of colors, 
The little car will cost about $500. 


transmission and 


At bottom of micrographic camera 


/ (left), gem is held under 


tweezers (above). Light bulb below 


Camera “Fingerprints” Gems 
Tue Gemprinter® identifies diamonds and 
other 
fingerprints do a man. 
era, it photographs the tiny flaws found in 
oreven 


precious stones as permanently as 


A micrographic cam- 


gems. Then if a stone is lost, stolen 


recut, these flaws will always identify it 


gem illuminates it. Photo of circled 
flaws in gem (right) will become part 


ke ns by 
of record for dealer or customer. 


PS, Aug. ‘47, p. 120). At the same time, 
the camera also records the size, weight, 
flaws, stock number, color, and price, listed 
on paper in a slot in the side of the instru- 

All this information is contained in a 
5- by 8%-inch negative. The Gemprinter, 
made by Gem Instruments, of Los Angeles, 
for $250, will be leased to jewelers. 


ment. 
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LEE 
Now Nylon Tows Ships 


Tuere’s enough nylon lving on this ship’s 
deck to make 50.000 pairs of ladies’ stock- 
ings. But all of it only makes one 1,000-ft.- 
eight-inch hawser, being tested 


long, now 


Bazooka Doubles Its Punch 


Irs looks haven't changed much, but this 
new 3.5-inch packs twice 
the wallop of its 2.36-inch older brother, 
used in World War IL. The result is to give 
an infantryman the punch of medium artil- 
lery in a package he can carry around with 
him. A bipod helps steady the rocket launch- 
er for accurate firing from the prone position, 
The new bazooka was developed by the 
Army's Ordnance Department. 


super -bazooka” 
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Coast Guard 
Manila line, the 
nvlon hawser is lighter, to handle, 
and stores in half the The Coast 
Guard is trving to leam if its longer life 
four times as high. 


for towing operations by the 


As strong as a 12-inch 
easicl 
space. 


is worth the initial cost, 


Ladder Gets Into Tight Spots 


Garace mechanics can get at tight places 
safety ladder, also 
usetul in homes and shops. Its bracing legs. 
hinged low, slide under a car body, bringing 
the top step close This step has 
a toe board to prevent scuffing the finish, and 
an adjustable metal trav holds tools, The 
ladder, which folds flat. can’t tip, slip, or 
slide, reports its maker, The Kant-Tip Safety 
Ladder Co., of New York City. 


on an auto with a new 


to the side. 





New Rocket Mits 
2.250 MPM. 


wv HOUGH still operating under wraps 
L the first of the new high-altitude Viking 
rockets hit a 2,250-m.p.h. clip on its 51% 
mile-high initial Hight 
tended to. test 
worked fine, 


This firing was in 
motor and controls—the 
the Navy said—and did not aim 
at speed or altitude records 

The Viking is being groomed for the job 
of carrying research instruments as far as 
possible above the earth, a task now per 
formed by captured German V-2s. It is ex 
pected to reach heights of 200 miles or more 
The present altitude record is 250 miles 
attained by a V-2 and a Wac Corporal work 
ing together: the V-2 holds th: spe ed mark 
about 3,500 m.p.h 


The Viking tested is the first of 10 on 


Weighing five tons fully loaded, th 
rocket is 45 feet long. It burns liquid oxygen 


ordet 


and alcohol, as does the V-2, in an engin 
that can produce 10 tons of thrust for mor 
During fight. pitch, vaw 
and roll are controlled automatically. Glenn 
L. Martin Co. makes the rocket. and Rx 
action Motors, Inc., Dover, N. J., makes the 
engine. END 


than one minute 


Last-minute adjustments are completed befor 
test Hight of the high-altituck research rocket 
It carried some instruments on this trip toward 


space, and ordinarily will carry even mor 


* 
vw. 
Rising slowly for the first few feet, the Navy’s 
new Viking quickly speeds up to 2,250 m.p.h 
on its first Hight. It reached 51% miles in 165 
seconds, returned to eart } ninutes later 


Multi-storied set-up structure, called gantn 
is movable. It has drawbridge-like platforms 
t ron ket 


ut se veral levels I viding access to 
it almost any point along its 45-foot length 


: 
1 oly 
in 3S 


- = 
Ff 
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Has Turbine Drives 
\ew Locomotive 


Now starting freight runs, it tests skill 
of designers in squeezing new power 
plant into old pattern. 


By Hartley E. Howe 


g by month a big brute of a locomotive 
is going to start hauling freight across 
the hot plains and up steep mountain grades 
of the Union Pacific. She looks like a Diesel- 
electric, but she thunders like no Diesel ever 


: SOME PROBLEMS ALL LOCOMOTIVE DESIGNERS FACE 


Size of locomotive is strictly 


cilities, turntables, keep length 
under 100 ft. Tunnels 
limit height to about 15 ft.; should also 


tracks, width to about 10 ft on the driving 


Fuel supply carried with 
locomotive should last for at 


Load on each axle must be 
limited. Curve radii, shop fa- limited to about 60,000 Ib 
to prevent weight from dam- 
wridyes aging tracks. For traction, load 


important both 


built, mixing a steady roar with a high, 
hoarse whistle. Fiftv feet away a man has 
to shout in his neighbor's ear to be heard. 

The brute has something to roar about. 
She’s the first gas-turbine locomotive to go 
into commercial service in the United States. 
General Electric and the American Locomo- 
tive Company have built the new locomotive 
as part of their search for better railroad 
prime movers. All designers dream of loco 
motives that will burn cheaper fuel, produce 


Easy maintenance and long 
life are highly important, lead 
to emphasis on simple, rugged 
construction at expense of 


concentrated complicated designs that in- 


wheels crease theoretical efficiency. 


Smooth riding qualities ar Beauty—modern attractive ap- 
for the com pearance—is final considera- 


least 12 hours at full loco fort and efficiency of — the tion after all elements have 


motive output to minimize 


crew and to reduce rail pound- 


been fitted into chassis. Loco- 


delays on long runs. ( Electric ing. Reciprocating engines motive should be operable 
I ] 


locomotives carry no fuel 
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pose biggest problems 


from either end. 





New GE-Alco gas-turbine locomotive sets out behind locomotive carries complicated test- 
for a test run from Erie, Pa. Car immediately ing equipment to measure performance. 


AND SOME SPECIAL T 


Hostler engine to move gas- Gas turbines are most effi- Reduction gears between gas- 
turbine locomotive around the cient when single large units turbine shaft and main gen 
vard. like a switcher. is need- are used instead of several erators are needed because of 
ed because of high idling fuel small ones. Locomotive power turbine’s 6.700 r.p.m. But 
consumption. The engine also units must also be rugged gears let designers pick best 
powers the turbine’s starter. simple in design, long-lived. speed for generators. 


Fuel must be heated to make Filtered air is needed in large Ratio between horsepower 
it How properly. This is par quantities to feed the combus- ind length is yardstick by 
ticularly important because of tion chambers. Gas turbine which locomotive designers 

val penings in tips through does not howe I need ur measure Success Horsep Wer 


t 


fuel must be in for ooling as do Diesels per linear foot has 1 


ignition chamber: Only lube oil must be « ed steadily for all types 


I 


thi 





more horsepower per foot of length and 
pound of weight, and be more reliable and a _ SIAASURD Ano 2s tRNN® 
casier to maintain. Whether the gas-turbine il 
locomotive will turn out to be the mother of 
1 whole new breed of iron horses or just an NO. 2 CONTROL 
COMPARTMENT 

experiment ce yp nds on how she works out 
on the job. But in any case she’s Worth a 
rood long look You 1] see why cle sicning a 
locomotive is a real art 

Think you just have to pick out a good 
power! plant ind put wheels under it? Just 
recall the last time you tried to squeeze all 
your vacation pure hases into an already full 
suitcase That's a faint idea of how vou 
design a locomotive. You can't fit evervthing 
in just by buildir | iver lrack width 
ind clearances r width: tunnels 


ind bridges put nm vour cab: Wee 


curves, turntables, and repair shops limit 


its le nath. 
‘ ! ] | . LENGTH INSIDE KNUCKLES 
\ mi cant pus slap neecis under your 83 FT. 714 IN 


plant vhere vou feel like it, either. 


Carry vour we 


power 
rht t | l 

ight on too few axles and you 
put too concent ited a load on vour rails 
And vou must carry vour load on drivers, or 
they ll spin trying to start a mile-long freight 


Pwelve hours’ fuel supply has to be fitted 


in somew here Che enginect must be 


} ' too es ‘ \ bye to cle ‘er . 
( ( I no VDON lo his How GE-Alco engineers solved problems otf 


ob right he must have a smooth ride. And designing gas-turbine locomotive is shown in 
Ilv important in cutting —— Two tanks for fuel are built into cab 


ling is equal 
-_ iain » the sine of war underframe; hold 6,600 gals., enough for 12 

Re ete Tears fal lod hours. Smaller tanks under one end carry 

tive must be double-ended, Diesel fuel, boiler water for steam generator 

f direction. She must be (hidden in drawing). Steam heats Bunker C 


ng-lived to pl vour cus fuel through coils in bottom of tank. 
inalvsts \! must be 
e—t gemer! oiles 
public-relations: men 


Problems a . & 


DIESEL- ENGINE GOVERNOR 
motive designers AND THROTTLE MECHANISM = oo sarc 
DIESEL ENGINE 


Gas Turbines Pose 


put the cis turbine 


extt special troubles 


by-night power 
teady citizen 
turbine has 


ver military 


ist a tew 
Ve measures its 


turbine < to be 
r single units " , 

need reduction STEAM-GENERATOR "Sig STARTING 

CONTROL PANEL DIESEL ENGINE 


carried ‘ 


sht No 
irs and j 


StS Diesel is used for starting and hostlering; 
team encrator he its the Bunker Ss fuel. 





PANEL (CUT AWAY) 


~~ 


> 
cc 
SRDS , 
HEIGHT 
™~-, 15 FT. 4%, IN 
~— 
a, 
a 
Se . 


=, 


R - 
. 
% 


8 AXLES SY 


CARRY $00,000-18. LOAD 
ENTIRELY ON D2iVERS 


™ 


J 
La 


NO. | ENGINEER'S 
CONTROLS ~s 


rr 
ad 


Se 


AXIAL FLOW 


I'wo-stage gas turbine is 19 ft. long, 6 ft. 8 in balance is 4.800 hp.. but 300 goes to auvil- + 
wide. Two thirds of power drives compressor; iaries, leaving 4,500 hp. for the generators, 
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Xv ee 
EMERGENCY Toy ts) “eve GROUND WARNING 
TURBINE UGHT 
SHUTDOWN ——% ~ 
AIR-BRAKE 


WINDSHIELD-WIPER 
CONTROL 


HEATER 
CONTROL 


, 
; 
“4 
a 
DEFROSTER WHEEL-SLIP ————~» 
BM CONTROL BUZZER 


- 
~ 
7 
~ 


ALARM BELL 
WHEEL-SLIP 

AND BRAKE 

WARNING LIGHT 


Inside cab, twin seats on left side go to head Right-hand seat is for engineer. Switches at 


brakeman and fireman. Switches at right con- left control headlights order light heater 
| order, class, n and marker lights. Steam- defroster, headlight dimmer, and panel lights 
far left. Next to it is warn- Handle below them is throttle; smaller one 
Edge of door reverse control. Handle at right is automatic 
independent brak 


tl 
pressure gaug it 
water pressure 
n be seen at extreme right. brake; smaller one in center 


Chey started with the power plant, where 
they simplified and modified their aircraft- 


urbine designs to adapt them not only to : ight $1: 


comotives. but also to power stations and s i 
ther fixed installations. The result is a ‘ amt oo a 
5,000-Ib. gas turbine with compressor, : . 
ombustion chambers, and turbine in line. 
Weight, space nd money are saved, and 
increased The cle signers 
go 15.000 hours between over- 
Wes as long ia Di sel But 
sacrificed such elabora 
Instead, the exhaust 
nigh the roof, at 
Soo I Fest runs have 
ce to tripe | roots or bridges 


The turbine shaft is geared down to drive 
the same type used in 
otives hese ‘ 
uN These power GAUGE PANEL 
| to each of the eight j 


proble m Was solved by iA [ {! 
, hich drives a small J ; | 
1 turn, powers on of the F My 


iking it a motor. This TURBINE 
; CONTROL PANEL 
until firing speed is 


the turbine is started with N 
, 


el fuel before being switched 


TURBINE -FUEL 
REGULATOR 
Brinke GOVERNOR 
| he hostlering 

“ 


co surmption rie : ‘ 
View down engine compartment sti 
t ] In front { , 


third that 
hird tha row allev at sick " 


cal te . , 
MCar | ! ntrol panel. Behind him are 
turbine uses SO.0O0O it I 








To make the sticky Bunker C flow up to 
the combustion chamber it must be heated. 
A steam generator has been built in and 
steam coils run down through the fuel tanks, 
which form the base of the whole locomotive. 
The oil is raised to 100° F. in the tank, then 
pumped up and heated to 200° just before 
entering the ignition chamber, 

The side walls of the locomotive hold the 
dry filter to clean the 80,000 cu. ft. of air 
that the engine consumes every minute. 
When the locomotive runs through a snow 
storm, the flakes are sucked right through 
the wall and fly straight across the narrow 
inside passages. The cooler the air sucked 
in, however, the better the engine runs. 

Scoring their new locomotive on a com- 
petitive against older types, GE 
engineers can point with pride to a power- 
length ratio of 53 hp. per foot of length 
This compares favorably with about 30 hp. 
for Diesel-electrics and 50 hp. for steam, 
and is not too far from the 60 hp. per foot 
achieved by jhe highly efficient electric 
locomotives. The turbine burns a cheaper 
fuel too than Diesel oil, which partly makes 
up for the fact that its thermal efficiency— 


basis 


WueN the going gets tough in mud, snow, 
or sand, the oval wheels shown above “walk” 
right through. Two of the new wheels re- 
place ordinary rear-drive round wheels on 
each.side of the vehicle. They are geared so 
that one of each set is on end while the other 


is flat. The wheels are connected by a 
rocker arm, at the center of which the rear 


power output per B.T.U. consumed—is only 
17 percent, about half that of the Diesels. 

This matter of fuel consumption is one of 
the tough problems to be ironed out before 
the gas turbine can enter into full competi- 
tion with her older rivals. Study is con- 
tinuing on the use of powdered coal instead 
of oil. If this proves successful, future gas 
turbines may burn coal and the present oil- 
burning type may prove only an intermedi- 
ate stage (PS, Nov. *48, p. 98). 

The 55,000-lb, difference in weight be 
tween running with full tanks and almost- 
empty ones is another point the engineers 
will watch closely. The weight is taken from 
the drivers, so there is a traction loss equal 
to losing one driver. 

On her test runs at Erie, Pa., the gas 
turbine locomotive would roar along parallel 
to the main line of the New York Central. 
There she would meet a giant steam loco 
motive rocketing along at 70 m.p.h., under 
a great pillar of smoke and spume of snowy 
steam. The two—the oldest and the newest 
breed of locomotive—would ignore each 
other like jealous rivals. Someday, perhaps 
the gas turbine’s roar may rule the rails. END 


axle is pivoted. Thus, as the wheels turn, the 
connecting arm moves up and down like a 
seesaw. The pivoting axle point, however, 
always remains at the same distance from 
the ground, giving a smooth ride. 

Main advantage of the “walk wheels” is 
greater traction, The inventor is John F. 
Kopezynski, of North Tonawanda, N. Y. 
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Photo of field uniformly planted with beans demonstrates effectiveness of fumigating soil. 


Fire and Brimstone 
Cure Diseased Soil 


Dirt farmers praise George Woods’ 
heat treatment of pest-ridden soil in 
face of experts’ skepticism. 


By Ladd Waystead 


ee the American consumer, are paying 
millions of dollars a year to support 


Thev are the bugs. 


infest 


cnemies you never see. 


the fungi, and the evel 


weeds that 


increasing areas of our agricultural lands 
What they subtract from crop yields, you 
pay in higher prices at the store. What the 
total cost is no one knows accurately, but the 
vuesses run as hich as seve ral billions an- 


Now 


Savs Can ¢ hana 


1 man with a machine 
all that—make the 


prosperous and the consumer 


nually comes 
that he 
farmer more 
happier, for nobody profits from lost produc 
thon 

He proposes to cure pest ridden soil with 
i fire-and-fume spitting mechanical monstet 

The story goes back a quarte! of a century 
to Southern California Woods was 
a poverty-stricken farmer who faced com- 
His troubles didn’t stem from 


They 


rOSCOp Ie cne- 


George 


ple te failure 
his lack of skill or industry 


stead, entirely the doing of mic 


104 roruae 


were In 


»CIENCE 


mies in the soil. The enemy that was about 
to deal the final and catastrophic blow was 
black scab, a potato disease that had mad 
Woods’ whole crop worthless. The previous 
year rust had ruined his wheat, and wilt 
had taken his tomatoes 
Woods was licked. And many of his neigh 
bors faced the same prospect. 

But his wife had an idea. Fumigation got 
Why wouldn't it 


answere d als 


two vears before 


rid of household pests 
work on soil? He 
other hopeless farmer has done 
skilled technicians in the experiment stations 
at the Department of Agriculture, and in pri 
vate business had not been able to cope with 
the pests. What could a lone farmer with 
no intensive laboratory training do? 
That didn’t satisfy Mrs. Woods. He 
couldn't he? And as 


many an 
Armies of 


could 
least, mans 
American farme! 
and since, Woods started to 
machine that neither the experts nor the in 
dustrialists had thought of 

He took the hopper off an old feed 
grinder. He forged an iron, plowlike shox 
and built a gas burner into it. An old h 
rake gave him a frame and wheels. From 
other junk he resctle d a Gas tank, an « rican 


try, at 


another before 


has don 
tinker up a 








be ‘ 


The center strip, almost bare, was left untreated; fertile areas on each side were renovated. 


HOPPER HOLDS CHEMICALS 
AND MINERALS 


SULFURIC 
ACID TANK 


BUTANE OR 
PROPANE FUEL 


TUBES CARRY 
HYDRAULIC PUMF { ’ sae SULFURIC ACID TO 
POWERED BY TRACTOR . BURNERS IN SHOES 
AIR PRESSURE FORCES 
CHEMICALS THROUGH 


a ~~ 
TUBES TO SHOES 


BOARD SMOOTHS SOlL 


— 
TO SEAL IN FUMES » 





HOES CONTAINING 
BURNERS 


. 
~# . Ss 
This is the weird-looking machine that plows weeds and disease. The photo above shows 
flame and chemical fumes into the soil to kill the first model to have tour digging shoes 
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and a blower. From the hopper he rigged a 
rain spout and hose to the metal shoe, and 
connected the gas tank to the shoe with 
copper tubing. Then he rounded up all the 
poisonous materials he could find and tossed 
them into the hopper with a couple of bags 
He lighted the gas burner, turned 
and almost asphyxiated him- 


of sulfur. 
on the blower 
self. 

Out on the infested fields, he dragged his 
Rube Goldberg contraption behind a small 
tractor. Up and down and crosswise he 
went, with the metal shoe digging down into 
the earth, spouting its lethal, Haming dose at 
the diseased soil particles. He didn’t know 
what was happening, if anything, or what 
the chemistry of the treatment was. There 
was even a chance that he was turning poor 
soil into stuff that would never grow any- 
But he was licked anyway. 

later, he planted potatoes— 
scabby there 
monev for disease-free, fresh seed. Then the 
miracle he had to have to start again hap- 
pened. In less than three months he har- 
vested from the one-time unhealthy soil and 
lise ust d seed i ¢ le an, wholesome, and profit- 


thing again 
Two d ivs 


potatoes, because Was no 


ible crop! 
Tedious Development Followed 


Since then, he has turned out model after 
model of his soil fumigator. Slowly, this de- 
fect and that have been eliminated. At the 
same time, trial and error have shown what 
his machine can and cannot do, what condi- 
tions are necessary for optimum results. The 
ot the machine’s usefulness has been 
enlarged enormously. For instance, it will 
ilso neutralize alkaline ground, lowering the 
alkali make cropping 
again possible useful in irri- 


s¢ ope 


enough to 
This Is vastly 


content 
where large acreages are lost 
every vear to the ever-threatening alkali. 
The machine destroys many weed seeds, but 
not all. Morning glory, a major pest, is so 
dee p-roote d and vigorous that it will make a 
comeback even after the flame and killing 
gas have attacked it. But today literally 
hundreds of growers all over the West Coast 


gated areas 


ind in the Southwest are pleading for final, 


perfected machines. Commercial production 
has just begun at Rundle’s Manufacturing 
Co., of San Jose, Calif. 

Getting this far has not been easy. There 
were failures, disappointments, and lawsuits 
as this writer checked with ex 


Even now 
perts the word was that the machine was in 
credible—a crackpot’s dream—wouldn’t work 
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Inventor George Woods explains operation of 
the fire-and-gas-spouting shoes of his machine 


would probably kill all the wanted micro- 
organisms (like clostridia and azotobacter,. 
which “fix” nitrogen from the air into a form 
usable by plants). Yet, when you see sev- 
eral hundred realistic farmers come from 
hundreds of miles away to watch a demon- 
stration and then get out their checkbooks, a 
reporter can be forgiven for not waiting on 
approval from all professional researchers 

Not all experts are so skeptical of soil 
fumigation, however. The Woods company 
has several professional agricultural scien- 
tists on its staff. And the Dow Chemical Co. 
—not connected with Woods—makes a fumi- 
gant for the control of wireworms and nema 
todes, Garden Dowfume®, that can sprinkled 
on your home garden from a quart fruit jar. 

With only a few machines available up to 
now, Woods has been doing custom work, 
but doing it in his own way. The inventor 
won't take an order for fumigating a whole 
field. He will only do a small test plot, leav- 
ing an untreated strip down the middle. 
After the farmer has planted the treated 
area, reaped his crop, and still wants larger 
acreages handled, then Woods will take the 
job. Even this unconventional selling doesn't 
deter the would-be customers. But Woods 
insists and won't be budged even though the 
owners are ready to plank the money down 
on just the say-so of neighbors. When you 
are facing the loss of a high-cost crop and 
someone tells you he personally was saved 
by a curious contraption, you don’t quibble 
over scientific disinterest 
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In use, the soil renovator is pulled by a trac- 
tor. The machine has been doing custom work 


One such desperate man was Alexander 
Lake, lily grower of Smith River, Calif. He 
had a large investment in his business. Cus- 
tomers were clamoring for his blooms. But 
rust, nematodes, and fusarium rot were send- 
ing him straight toward bankruptcy. He 
traveled widely, interviewed plant pathol 
ogists, parasitologists, and experts of every 
kind who might conceivably have any an- 
swers. He tried everything suggested, but 
still the parasites got ahead of him. He heard 
about the Woods machine and even though 
he thought it probably was on a par with 
rainmaking or voodoo rituals he cajoled the 
reluctant inventor to fumigate for him. Lilies 
were something Woods didn’t know much 
about. Result? That year Lake won the na- 
tional lily championship. Today, as well as 
growing lilies he is an executive of the com 
pany manufacturing and exploiting the ma 
Also, he keeps on hand, ready to 
unbeliever, sworn affidavits from 


chine. 
show any 
satisfied customers all over the Southwest 
For the the machines are at work 
on the paid demonstrations. The cost runs 
about $20 which includes the 
of the machine and the operator's wage. Ma 
terials used average around $7 more. The 
machine costs about $3,500, but the price is 
expected to come down when quantity pro 
duction is attained. Then an owner will be 
thle to operate for around $10 per acre. The 
treatment’s good effects last for several vears 
n but the Woods-Lake 


nation thinks a light and inexpensive tre: 


pre sent 


tIS¢ 


an acre, 


combi 
t 


( most soils 


a 
- 


4% 
,, 


"a 


until now, fumigating large acreages only 


tests of small plots gave successful results. 


ment every crop vear is a better deal and 
real economy in the long run. 

Some of the combinations of materials ar« 
secret, but others are not. For instance, for 
nematodes, minor fungi, and fusarium rot 
they use this weird mixture: pulverized sul- 
sulfuric acid, and 
too. This 

effective 


fur, powdered blue-stone, 
if the alkaline, gypsum 
frightening combination 
against wireworms, cutworms. root aphids 
ete. In this case the farmer is told what to 
get, and he can shop tor it any place he 
thinks will be For the 
secret formulas, however, he has to buy the 


soil is 


IS also 


most reasonable. 
already-prepared materials from the fumiga- 
tors. 

To prevent wrong usage, soil samples 
must be lifted first and sent to the fumiga 
tors. Their bacteriologist analyzes the sam- 
ples for bacteria, fungi, pests of all kinds, 
nutrients, and acidity. He then works out 
a tailored formula for that particular soil. 
These materials are poured into the hopper 
and blasted into the 
soil for ill 
Three davs late pl inting can begin 

Here are the claims that those afore-men 
tioned affidavits seem to bear out. Not only 
will the soil be sterilized of unwanted para 
but 
chlorine, calcium 
will be added in sufficient quantities to as 
sure plant growth. The three ferti 
nitrogen phosphorus | 


ana 
the 


converted to a hot gas 


eighteen inches in directions 


sites, also iron. ammonia phosphorus 


nitrates, and potassium 
major 


materials 
air-blasted 


lizer 


potash soil 
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separate operation. And, while there is no 
proof other than the whopping yields the 
treated ground provides, there seems to be 
no destruction of the wanted soil bacteria. 
Some of the 
Ed Timken, the roller-bearing man, was in 
high trouble with Arizona thistles in his flax 


testimonials run as follows: 


rhistle seed cannot be screened out. 
infested with the 


Tie Ids 
Selling flaxseed and hay 
veed is unlawful After everything else 
failed, Woods treated the field. The next 
crop was highly profitable and free from 
thistles 

George Tunada, of Dutch Flats, near San 
Diego, Calif., was in a bad wav with wire- 
and 
ther root and foliage pests. He savs Atter 
treatment by the Woods machine I grew ex 
cellent crops of sugar corn and carrots on 
land that had been too infested to grow anv- 
Another plot was so infested that I 
Atte: 


vurew al 


worms, nematodes, beetles, corn borer 


thing 
had to discontinue growing tomatoes 
treatment by Woods’ 
profitabl crop no evidence of 
Still another plot of cabbage was a total loss 


\\ oods 


grew a 


machine, I 
with pests 
because of pe sts on roots and heads 
tre ited this fi ld for me, too and I 
every he ad Was 


me ened eal 


fine crop of red cabbage 


Chere it is—the experts say it can’t be so. 
The farmers who are begging for machines 
and custom work aren't paying any attention 
to the experts. 

The 72-year-old inventor has no desire to 
make a fortune. He have a fierce, 
almost zealot’s urge to help his brother farm- 
ers. One company made him 
offer for his patents. When it wouldn't write 
into the agreement to 
manufacture a 
chines a year, he got suspicious that it meant 


does 
a handsome 


sales contract an 


minimum number of ma- 


to “bury” his invention. Despite an even 
better offer, he turned the company down 
and stalked off. Now he feels his machine 
will one day not only be at work on fields all 
over America, but elsewhere in the world, as 
soon as experimentation can be made in each 
climate and soil type. He will not permit it 
to be used in a new area until it has been 
tested on sample plots. And he is quite 
candid as to its limitations. 


Well 


he Savs 


right’s right and wrongs nobody.” 
“The 
It will kill morning glory only when 
It won't work well 


machine won't cure virus dis 
cases 


the ground is very dry. 


unless clods are broken up. But, I'll tell you 
something I aint had a cold since | sniffed 


those fumes 25 years ago.’ END 


SLIDE-IN 
WEATHER SEAL 
ELIMINATES 
BUTTONS 


ook 


Seep Gets New Civilian Comforts 


GIs won't recog a rick 

of the gone In 
wodels, the old-style 
heen re placed with seats of the 


left ibove 


a yeep iny 
bounce Is 
bone-jarring, 
having 
newly ind thick 
] 

CUSHIONS 

Willvs-Overland engineers 
] 


ol ited SOTTIC ther changes, too 


under the 


4a Springs 
have mcol 
They have 
windshie ld 


pr wided an air vent 
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ind have mounted the windshield itself in 
rectangular metal tubing (right). Channels 
in this tubing hold the side curtains. The 
curtain is simply slid into the channel, elim 
inating buttons or any other fastening. 
Mechanical improvements include greater 


below. the link 


ve, to improve driving ease off the road 


zsround clearance steering 


ind a foot operated starting-motor control 


that aids cold-weather starting. 








| Paevren Visio 


presents 





The big Fight 


Transmitted 
Direct from Ringside — 


You'll soon see top television shows 
on the huge screens of movie theaters 


—new types of equipment will do it. 


By George H. Waltz. Ir. 
Dr mings } y Le sfer Fagans and Hi alte r Popp 


6 ews ISION is coming to vour neighbor- 
hood theater 


houses will be dishing up special television 
] 


Soon, say experts, movi 


entertainment instead of second-rate secon¢ 
You then will be able to relax in 
a comfortable seat and enjoy championship 
boxing bouts. World Series baseball 

football games, and important news events 
And 


manv of these spec ial TV theater shows will 


features 
bow] 
as well as if vou were right on the spot 
not be flashing on the screens of home re 
ceiver®nrs, 


Most the 


television to the movie houses is new equip- 


important of factors bringing 


ment able to project bright, movielike tele- 


vision images On a full-size theater screen 
But 
volved, too, 


basic dollars-and-cents business is in 
Theater owners have their eves 
on audience-pulling television features 
while sports promoters see the possibility of 
$10,000,000 box-office 


rights leased to theaters 


gates in television 
4 championship 
prize fight, they point out, could be staged 
in a small studio instead of a big arena and 
be viewed by millions of fight fans—at 85 
cents or $1.10 each—all over 

The reasoning applies to the big 
commercially sponsored TV shows—the spon 


the country 
Sane 


sors want bigger audiences; the movie men 


want those audience-pulling shows in their 
theaters. 

When television pictures do reach you 
local theater 
ready have been 
they will get 
different tvpes of video projectors now being 


groomed for the job. The basic systems 
are shown on the following pages. % 
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successful demonstrations al 


made In several major 


cities there via one of five 





REFRACTIVE & REFLECTIVE PROJECTION 


att 
the 


refractive and reflective methods of 


iter projection resemble the basic 


r\ 
| the t 


nethods used in uniliar projection-type 
the 
to 


formed na ¢ nod i\ ! directly nit 


ome receivers—tl \ ! } t HMmaces 


remote scree 


refractive " projection lens, 


i 
tly in fro igh-voltage pic 
( ipabl brilliant 


throws the Hae’ ¢ screcn It 


ee 
ducing 
a the 

motion-picture o1 


similar to uitern 


ectiol tubs 
simply rep! tor 
Che 


ike S tise 


Ke ¢ 


icilhg projec 


reflective svstem. on the other hand 


ind a 


] 


toa spheric il mirron ring 
lens to m 
Originallh 


teles« ope 


rrective ignify and project 


he tuly S Mmadce developed as an 
widely 


called 


Ill- 


THON 
tistl lly 


istronome! 


stronomical ind 
that 


sed 
af ' 
he Schmidt s\ 


nm scrence it is 


m after its 


the 


resembles that f 


ste 
cle sicn ota reflective 


iid fashions d 


entor Basically 


ojpectol in 


Most direct way 


| \ 
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lantern,” with the 
tube taking the ot the 
nated post card, and with a sphe rical mag 
Hat 


lens corrects for 


maiuk 
picture place illumi 
nifving mirror replacing th 
Che ringlike 
sph rical distortion introduced bv the 
Phe truly from the 
screen in the Schmidt svstem hye 


the 


mill 


surtace 


rol picture faces away 


its Imade 


ing picked up by the spherical mirror and 


projected forward to the screen through the 
correcting lens that circles the 
In both the 


Hective (mirror and lens 


tube’s neck 


retractive lenses ind re 
systems of projec 
tion the brightness of the final picture on the 
screen ce pe nds entirely on the brilliance of 
on the tube 


extremely voltages 


cathode-ray 
high 


a cathode 


' 
the image tormed 


I 0 | this 


must be used to produce 


reason. 
ray beam 
Powe rful enough to get the maximum light 
output from the tube’s fluorescent 
Voltages as high as 80.000 often 


However. the 


scTect 
are neces 


sary tubes can be small in 
frequently having pictures hardly larg 


than 


SIZE 


el a postage stamp, 


Schmidt 
mirror and | 
Latest RCA model (ab 

' Rs is 


Reflective. or 


tel mion tses 


re 


brilliantly glowing 


reflecting 


| 





HOLE IN 
CENTER 


REFRACTIVE PROJECTION 


CATHODE-RAY TUBE 


REFLECTIVE PROJECTION 


CATHODE-RAY 
TUBE 


SPECIAL 


SPHERICAL 
MIRROR 


INTERMEDIATE-FILM 
PROJECTION 


CATHODE-RAY 
TUBE 


MOVIE CAMERA 


STANDARD 
MOVIE PROJECTOR 


+ PROCESSING UNIT 


Sketches above show basic elements of projection systems that have seen actual use in the U.S. 


INTERMEDIATE-FILM PROJECTION 


SiNcE cathode-ray tubes can provide only 
a limited amount of light for projection, some 
engineers favor a theater-television system 
in which the final brilliance obtained on the 
screen comes not from a picture tube, but 
from some outside source—an incandescent 
lamp or a carbon are, 

One such system is the intermediate-film 
method of projection, which has been suc- 
cessfully demonstrated at New York's Para- 
mount Theater, This is a continuous, three 
step process making use of a direct-view 
television receiver, a special sound-on-film 
motion-picture a high-speed film 
processing unit, and a 
theater projector. The TV images, displayed 
in this case on the tube’s screen as negative 
images, are photographed continuously on 


camera, 


regulation movie 





positive film by the camera, which has been 
altered to compensate for the difference be- 
tween the 24 exposures per second used in 
making movies and the 30 images per sec- 
ond used in television, 

As the film is exposed, it enters an auto- 
matic, high-speed, high-temperature film 
processor, where it is developed, fixed, and 
dried, From the processor it is fed directly 
to the motion-picture projector. Elapsed 
time from TV image on the receiver to 
projected image in the theater—56 seconds! 

A number of companies, including the 
Radio Corporation of America, Eastman 
Kodak, and others, are experimenting with 
the intermediate-film process. Among the 
improvements being tested are magnetic 
sound recording and a more precise shutte1 
and film-moving system that will give + 
smoother motion. 
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LOW-SPEED 
ROTATING MIRROR 


SCREEN 


LIGHT SOURCE 


' 
SOUND WAVES IN LIQUID 
4 @— INSIDE CELL REGULATE 
HIGH-SPEED AMOUNT OF LIGHT TRANSMITTED 
ROTATING MIRROR - 
\ 


QUARTZ CRYSTAL CONVERTS 
TV SIGNALS INTO SOUND WAVES 


scophony! has no cathode-ray tube, uses liquid light valve. rotating mirrors to create image. 


connected to the incoming television signals 
converting them into high-tre quency sound 

f the TV projection waves, The varying sound waves change the 

It has no cathode-ray 


by 
mnt \ ilve. rotating 


liquid’s index of refraction—the amount it 
will bend a beam of light passing through it 
hus the signals control the amount a light 
beam will be bent passing through the cell 
ind therefore the amount of light that will 


r incandescent lamp to 
j signals mito screen images 
needed to make a tel 
stem: spots of light of pass dire ctly through it. This makes the spots 

ot light ot the proper brightne ss 
lo place these spots in their right posi 


tions, Scophony has two motor-driven, many 
le 


ess, and a w iv to scan, 01 
in the correct positions to 

In ordinary electronic 
1 by varving sided. mirrored drums—one to scan from sic 


ots are create 
to side, the other up and down, A small, 


t a cathode-rav beam in ac 


high-speed scanning drum picks up the light 
spots from the valve and reflects them, on 
by one, to form a single horizontal line on 


with the incoming signal. and the 
spots are placed by moving the beam, In 
Scophony, the spots are made by varying 
ta light beam with the valve one of the mirrored faces of 
mtinuously changing filter—and scanning drum, The low-speed drum, with 
the aid of a lens, projects eac h line, one be 
low the other, onto the screen to form the 


the stre nuth a low speed 
ti sort of c 
placed by rete ting them from the mirrors 

The light valve is a liquid filled cell con 
taining a quartz crystal The crystal is completed image. 


112 Poputar SCIENCE 








SKIATRON PROJECTION 


PROJECTION LENS 
| 





SCREEN COATED WITH 
ELECTRO-SENSITIVE CRYSTALS 


LIGHT SOURCE 


IMAGE ON SCREEN 


OF VARYING TRANSPARENCY 
— UKE THOSE ON MOVIE FILM 
OR LANTERN SLIDES 


CATHODE BEAM 
REGULATED BY INCOMING 
TV SIGNALS 


Skiatron system, used in wartime radar, employs special cathode-ray tube to make pictures. 


SKIATRON PROJECTION 


S1itt in the laboratory stage of develop 
ment, the skiatron system of TV projection 
promises one of the simplest methods of put 
ting bright images on a big screen, It uses 
in independent light source, but with an all 
electronic image-forming device, thus elimi 
nating the difficulties usually involved Ih) 
mice hanvic al scanning 

The heart of the system is a new kind of 
cathode-ray tube—the skiatrom tube—that 
has a screen of electro-sensitive crystals 
(such as potassium chloride) rather than the 
Huorescent screen found on ordinary cath- 
ode-ray tubs De These ele ctro-sensitive cTVs 
tals act just the opposite way Huorescent 
screens do, Instead of glowing when struck 
by a beam of electrons, they darken—and 
darken in direct relation to the strength of 
the electron beam hitting them, 

Placed in a_ television-receiver circuit 


the skiatron tube produces “shadowgraphs, 
or lantern-slide-like transparencies, rathe1 
than brilliantly glowing pictures, By arrang 
ing the tube’s components at a 45° angle 
rather than in a straight line as in the norma! 
cathode-ray tube. the concentrated beam 
from a powerful light source can be used ti 
project the tube’s filmlike images onto a 
large screen, The skiatron projection sys- 
tem, in effect, makes it possible to employ 
the normal movie-projection technique used 
in the intermediate-film method—without 
the intermediate film! By using three-tubc 
arrangements with filters, skiatron could also 
project color television, 

The skiatron tube, still under develop 
ment for television, saw war use in project- 
ing radar images aboard battleships. Once 
difficulty, which was unimportant in rada 
but must be corrected for television, is the 
relatively long persistence of the shadow 
image it produces. END 
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ATOMIC ENGINE ROOM 





PROPELLER 
SHAFT 








NUCLEAR RADIATION 
SHIELDING 


HEAT 
EXCHANGER REACTOR 


STEAM 
TURBINE 


Atomic engine would increase the range of a submarine and enable it to be submerged longer. 


Will Atomic Engines 


Be Mobile? 


By Volta Torrey 


PS photos by Hubert Luckett 


Ww rINGHOUSE engineers are prepar- 

the U.S. Navv's 
first It will be the first nu- 
clear reactor designed to turn a propeller 


ing now to assemble 
itomic engine 
will never go 
an airplane off a runway. It is 
Atomic 
Farm in 
But some 


This one 
to sea or take 


its sponsors Say 
to be permanently based on the 
Energy ¢ 
Idaho, 600 miles from the 
dav this reactor mav be as highly valued an 
historic treasure as the Wright brothers’ first 


ommissions new Reactor 


ocean 


tirplane—because it is expected to be the 
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Navy will get experimental 
model. Delayed neutrons will 
make it safe and easy to run. 


prototype of many propulsion units that will 
be run with fissionable atoms just like those 
now put into bombs. 
Engines of this type 
thousands of miles to the 
Running such engines 
will be quite simple, and blowing one up 
will be extremely difficult—yet each one 
will have to be imprisoned like a criminal 
Heavy walls will surround this engine be 
cause those strange little things that the 
physicists call neutrons are to be used in it 
to produce heat, to turn a 


add tens of 


ranges 


may 
cruising 


moreovet 


of ships 


to split atoms, 
shaft. Having too many 
is so unhealthy that they must be firmly con 


neutrons at large 








SPACE GAINED 
FOR RECREATION 
ROOM FOR CREW 


PS Model by Herbert Pfister 


This model shows arrangement Dr. Clark Goodman discusses in new nuclear-power textbook. 


fined—but their somewhat-human traits tend 
to make them very obliging prisoners 
Some always late for work, 
ind when given a chance nearly all of them 
quickly desert the chain gangs into which 
This is what makes it easy 


neutrons are 


men put them 
to slow down an engine in which they are 
the firemen 

But even while some neutrons are working 
troubl 


Atoms become pregnant because of neutrons, 


dilige ntlv. others are sure to cause 


and have children and grandchildren Che 


neutrons. meanwhil change their identities 


ind disappear. This mischiet is responsible 


for what 
too much of that 


vou and I eall radioactivitv—and 


is vou know is not good 
for human beings 
facts that reactor 


These are some of the 


builders must ponder, 


For the Next 18 Months 


The AE(¢ plans to build only four reactors 
next veal and a half 

intended to produce more nu 
June 49 


al spt Cl il tv 


during the Iwo will 


he breeders 
clea fuel iS well is powell PS 


p 124 ind one will be 
designed to test ihe 


metals. ceramics. and 


liquids that the engimecers would like tO use 
in future models rhe fourth reactor—and 


the only one designed to produce a specific 
amount of power for a specific purposs 
will be the Navy’s propulsion unit 

Plans for this mobile type will be com 
pleted in a 600-man Westinghouse 
laboratory near Pittsburgh. Before it is put 
materials- 


new, 


construction of the 
In Idaho, and bv 
known 


together 
tester will be under 
the time it is finished more will be 


Waly 
about what must be done in order to put 
similar nuclear engines into ships, plane S, 
and rockets 


Neutrons Depend on Partners 


The engineers believe now that a shielded 
little heavier than the 
and tons of oi] now carried 


atomic engin ver\ 


engines, burners 
naval vessels can be 
fairly Later, it 


make one light 


by some developed 


soon mav be possible to 


enough for huge aircraft. 


done 


But mountains of work remain to be 
} 


vecause of the neutrons peculiarities 

No wav is vet known of extracting great 
and from the 
nuclei of atoms without the help of neutrons 
Thev are the 
thev stick together tightly in nuclei. To do 


Those * 
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useful amounts of energ\ 


heaviest things in atoms. and 


this, however, thev need partners, 


partners are protons, 








Cainer 


Cae SOT AA Pe 


a a an © 

















Atomic nuclei are vehicles for neutrons. A nu- trons. A nucleus with only 46 protons cannot 


si 


cleus with 92 protons can retain 143 neutrons permanently retain more than 64 neutrons 

p Splitting the nucleus with some are tossed out belatedly by manv over 

enter picture knocks a loaded nuclei Delayed arrival of those neu- 

leaves the two nuclei trons makes it easy to control the rate at which 
erloaded with neu- the temperature of a reactor rises. 








The number of protons in an atom lim- 
its the 
forever in its nucleus. 


number of neutrons that can remain 
A lot of protons can 
neutrons 


even larger number of 


But when the number of protons 


bind an 
together 
is reduced, the number of neutrons that can 
stay in a nucleus with them is often reduced 
considerably more. 

An atom of 
has 92 protons and 143 neutrons, But an 
atom with only half that many protons (46 
cannot permanently accommodate more than 
(71.5) 


neutrons in the uranium 


Uranium 235, for example, 


64 neutrons, which is less than half 
of the number of 
atom, 

A nucleus that is overloaded with neutrons 
behaves, at first, like any other kind of 
overloaded machine or man. Instead of 
collapsing instantly, it usually wobbles along 
Nevertheless. sooner or later. 


tor a while, 


the machine must be strengthened or some 


of the load must be removed. 


Wobbling Explains Radioactivity 


that contain too 
unstable.” This instability, 


makes them radio 


Physicists call atoms 


many neutrons 
or tendency to wobble, 


And that is simply a scientific way 


ictive 
of saving that something is sure to happen 
to them, 

An unstable nucleus may strengthen itself 
birth to a 
that 


by giving meson—one of the 


scientists are now 
studving verv intently, Within the nucleus 
mav turn a different kind 


which mav give birth to an elec 


marvelous things 


this meson into 


of meson 


tron, And if vou were to examine an atom 


ifter such changes inside of it. vou would 
find that it had become an atom of a differ 


ent element. because an additional proton 


would have appeared in it and one of its 


neutrons would have vanished, 

lo show your friends how a nuclear reactor is 
controlled, surround a coftec cup with sponges 
to represent shielding and insert another sponge 


But, as you might well imagine, having 
a child and a grandchild takes time—and 
a wobbly, overloaded nucleus often can 
stabilize itself more simply by throwing off 
part of its neutron burden, Several kinds 
neutron 


of radioactive atoms just heave a 


out when they are overloaded, 


The neutrons that are tossed out intact 
but tardily by the new atoms created when 
atoms of Uranium 235 are split are politely 
referred to by reactor experts as “delayed” 
They tend to make 
actors sluggish and, consequently, are ex 
tremely helpful, because the sluggishness of 
makes it quite easy for 


control them. 


neutrons, nuclear re 


reactors men to 


What Will Be Cooking 


If you could look into the boiler of the 


engine now being designed for the Navy, 


and see with the help of some impossibly 
powerful microscope what the physicists 
say will happen in it, you would see hordes 
of free neutrons splitting enormous numbers 
of atoms of The free neu 
trons would virtually break 
those atoms into two equal halves. Instead 
they would break the big atoms into smaller 
zinc, and 


but nearly 


Uranium 235, 


never one of 


atoms of tin, antimony, arsenic, 
about two dozen other elements 
all of those new 
dened with neutrons, If 
other one that had come out of the same 
uranium atom would be very seriously over- 


loaded. 


Th sec 


atoms would be overbur- 


one was not, the 


new atoms would contain too 


many neutrons because only a few of each 
uranium atom’s 143 neutrons would 
been knocked out when the big atom was 
split. Most of its neutrons would, cling with 


new ly 


have 


the protons in the nuclei of the 
formed lighter atoms, But the protons of 


to represent control rods Drawing the rods out 
permits the reactor to start. Shoving them back 
in retards it because they “absorb” neutrons. 
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those new atoms would not be able to hold 
so many hangers-on together forever, and 
in the course of time quite a few of them 
would be thrown out, 

If you could focus your imaginary super- 
super-microscope on a single atom’s nucleus, 
vou might find that it was an overloaded 
and shaking bit of bromine 
miliar to chemists as a reddish-brown, evil 
smelling liquid, By having meson descend 
ants within its this atom might 
turn a neutron into a proton, and become 


an element fa- 


nucleus, 


an atom of krypton, which is one of the rare 
gases in the atmosphere. 

But, if vou looked very, very closely, you 
might find that this krypton atom was un- 
stable, too. If it went on having children 
and grandchildren, it eventually would be 
come an atom of rubidium, a soft, silverv- 
white metal, 

That krypton 
might birth control 
itself by simply hurling out one of the neu- 
No one 
has ever seen a krypton atom do this, and no 
But the physicists can prove 


excited atom, however, 


practice and _ stabilize 


trons responsible for its agitation. 


one evel will 
that 
Uranium 
tardily 
fragments such 

They even know 
counted on to be unavoidabh 


whenever a_ great atoms ot 


) 


many 
35 are split, neutrons will emerge 
kinds ot 
as that krypton atom 


from several radioactive 
in fact. how manv neu 
trons can be 
delaved: percent of all the neutrons 
freed will not appear until a hundredth of 
after the Uranium 235 


A substantial num 


one 


( 
> 
») 


al second or more 


atoms have come apart 
ber of them will be about eight seconds late, 
will be a whole minute behind 


and SOM« 


time, 


The Dragon at Los Alamos 


Ingenious and daring experiments were 
Prot, O. R 
Alamos 
bomb, momentarily, in 
called the 


was 


performed to find this out, 
Frisch 
ilmost produced a 
that they 
it. a slue of Uranium 235 allowed to 
fall through a hole in a larger chunk of the 
same material resting on a table 

While the 
hole, millions of neutrons popped out 
broke a great 
But the slug passed on. through a hole in 
the table into a box beneath the table. before 
enough neutrons had gotten out of the fission 


and his assistants at Los 


i device Dragon In 


slug was going through that 
and 


many Uranium 235 atoms 


atoms to 
Field 


found 


split enough mor 
Hottman B | 


cl this slug 


fragments to 
ith» trouble | cl 
nal B R Stem ex 


1B rorucas 


Thhdine 


that neutrons still were coming out of it, 
and counted them. 

The tardiness of such neutrons made it 
difficult to design a bomb, but comparatively 
easy to design controllable reactors, None 
of the latter has exploded, because the 
delaved arrival of the 
always gives the operators of such reactors 

and the electrical devices that aid them 
whenevet 


some of neutrons 


ample time in which to act 
things start to happen too fast. 


The Spoon in the Cup 


The “neutron flux” in a controllable re 
actor is regulated very simply, If vou have 
eaten frequently in railroad dining cars, you 
probably have learned to reduce the dange1 
that vour coftee will be spilled bv leaving 
your spoon in the cup. The spoon retards 
the rate at which the waves in the liquid 
highet thus become big 
Some 


however. can 


can grow and 
enough to pass over the cup’s rim 
thing better than a spoon, 
be left in a nuclear reactor, 

There are materials that absorb neutrons 
more quickly than 


Rods made out of 


as readily and even 
sponges absorb water 
those materials are run through the reactors 
Thev make it possible to control the rate at 
which the number of neutrons at work rises 
and thus regulate the temperature of the 
reactor, 

To start the Navv’s atomic engine. some 
To allow 
more neutrons to split more atoms, another 
will be partially withdrawn, And _ to 
slow the reactor down, by reducing the num- 


of those rods will be drawn out 


rod 


ber of neutrons on the job, one or more of 
the rods will be shoved back in far enough 
to absorb as many of them as necessary 
Those rods may even be adjusted automati 
cally by devices comparable to the thermo 
that furnaces in 


many homes, 


stats regulate ordinary 
“To keep a pile running ata steady rate 
savs Enrico Fermi, who built and ran the 
first one beneath a stadium in Chicago, “is 
an art that can be mastered in a few hours.” 
Hence, every man in the crew of an atomic 
powered ship may learn to apply the brake 
But might not an enemvy’s bomb or shell 
cause an atomic reactor to blow up? 
This would be highly improbable becaus 
l the same shielding that would protect 
could serve as 


the crew from radioactivity 


armor to protect the atomic boiler. and (2 
that boiler that 


of control of would 


could be so cle signed loss 


its temperature result 





Hipeves 


Ne 4M \ Ka\ oa 


New reactor station in Snake River Valley of 
Idaho will cover 625 square miles. , materials- 
tester and a propulsion unit for the Navy will be 
first two reactors built there. Eventually, many 
more experimental atomic engines may be tried 
out in this scenic area of the Rockies. 


only in a big fizzle, It could, in fact, be 
made less liable to blow up than other parts 
of a ship. 

Although uranium has been mined for 
eight centuries, and used to color crocks, 
imitation jewels, and the caution lights in 
traffic signals, there is no record of it ever 
having exploded except under conditions 
that are hard to bring about. 


Why Reactors Are Big 
Puncturing the casing of controllable 
atomic boiler would let neutrons escape and 
tend to reduce the rate at which it produced 
heat, But those neutrons, and the other 
radiation that would zoom out with them 
from the unstable atoms in the reactor, 
might be very harmful to people. 

The shielding that protects people is what 
makes most controllable reactors big and 
cumbersome, Ways to reduce its weight 
may be found with the help of the 
designed materials-tester soon to be built. 


specially 
A second reason for the immensity of 
some reactors is that they are run with 
uranium that contains only a small percent- 
age of fissionable atoms, But the Navy reac- 
tor is to be run with fuel that has been 
enriched” with such atoms. Hence, _ its 


boiler may be quite small. 
In this respect, it will be a sister of the 


two smallest reactors now running. Both 
are at Los Alamos, One is called the Water 
Boiler because its fuel is fed to it in liquid 
form, The other is called ——. be 
cause its diet is Plutonium 239, for which 
the wartime code name was “Forty-niner.” 
ftomic Submarine First 


The Navy engine’s fuel tank—which will 
also be its boiler—will have to be taken out 
periodically so that the fragments of broken 
atoms can be removed, and fresh, fissionable 
atoms inserted. But the tank will not be 
noticeably lighter when its contents have 
been used up than when they are fresh be 
cause, despite the tremendous amounts of 
heat that this fuel yields, only a tiny frac- 
tion of its weight will be converted into 
energy. 

The first actual installation of such an 
engine, many engineers believe, is likely 
to be in a submarine. There it would be 
especially advantageous because nuclear 
fuel can be consumed without oxygen. In a 
submarine, moreover, tons of batteries and 
fuel might be found to be unnecessary. 

Suppose that such submarines, roaming 
the seven seas, and remaining submerged 
as long as their crews were willing, also 
were equipped to plant atomic mines or flip 
atomic projectiles into areas like Pearl 
Harbor 

Suppose, too, that men continue to make 
the planes that carry bombs bigger, and 
nuclear reactors smaller 

These grim thoughts are not ridiculous. 
Millions of dollars, from your pockets and 
mine, are being spent to make developments 
of this sort possible—and the only alterna 
tive is to persuade the leaders of othe: 
nations that atomic energy must be con- 
trolled internationally. END 


Rhenium Metal Found Radioactive 


As pReDICTED but not previously confirmed, the 
rare metal rhenium has been found to be natu- 
rally radioactive, Prof, W. F. Libby, of the Uni- 
versity of Chicago, reports. Belonging to the 
manganese family, this heavy, silvery metal has 
been used in special lamp filaments and as a 
chemical catalyst. It now becomes one of a few 
known examples of naturally radioactive ele- 
ments outside the well-known uranium-radium 
Others include naturally 
rubidium 


ind similar families. 
radioactive isotopes of potassium, 
samarium, and lutecium, and more may be dis- 
overed, chemists foresee. 
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Three pas 
it of 
he licopter shown 


Going Up in a Bubble. 
sengers fit comfortably in the wide s¢ 
the latest Bell-47D 1] 
ibove \ 10-percent mcreause mn payload to 


500 Ib. was achieved by reducing the rotary 


Drains Tanks in a Hurry. Empty 
ing aircraft fuel tanks is now just a 15 
job at the Marine Corps Air Station 
| 


minute 
El Toro, Calit homemade 
portable unit M. Set 
Eddie Reynolds, repair work need not wait 
tor a “de-fueling” gas truck to be availabk 
The 8O-lIb built of salvage 
including an electric transfer pump from an 


Phanks to the 


ibove, invented by 


machine parts 


Id Corsair, can be reversed to fuel planes 
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This 


new 


wing craft's empty weight by 150 lb. 
permits the 
ners, to hover 
double the 


and other surveys 


decreased weight also 
model Say the desig 
LO,000  teet 


for mapping 


motion 


ke ss al 
iltitude 


previous 


Wear 
against 
Zero, 


Turrets Get Freeze Test. 
ing “storm suits” to protect them 
temperatures as low as 65° F. below 
General Electric engineers test gun turrets 
that will go into new models of the Ai 
Force's 400-m.p.h. B-50 bombers. In addi- 
tion to being checked tor the effect of low 
10.000 teet. 


temperatures encountered at 
the turrets are subjected to strains simulat- 


ing high wind velocities of actual flight. 








Big “Copter Lifts Big Load. The 


Cierva “Air Hors Sritain’s first freight 
carrying helicopter, is designed to lift three 


tons of cargo or 24 passengers, plus a two 
man crew, Its three rotors, geared as shown 
at right, are powered by a Rolls-Royce Met 
lin® 1,600-hp. engine, and give it a top 
speed of 154 m.p.h. The landing gear is 
built to absorb vertical shock if the engine 
fails below 150 feet. Above that height 
autorotation (windmilli pre vides enough 


lift tor a convention i powe! oll landing 


Sky Compass Aids Polar Flight. 


This Navy compas works where other navi 


gation aids fail—near the magnetic poles at 
times when neither sum nor stars are visibk 

Heart of the i t Polaroid® glass lei 

with a clear « op star partially cover 
ing it. By rotating the lens until light from 
the skv seen through the Polaroid and 
cellophane is as bright as that seen through 
the Polaroid alone, the navigator can read 
the sun’s direction on a scale He then finds 
his direction of flight from tables Ly 

veloped by the National Bureau of Stand 
ids, the compass works because sunlight 
reflected by dust in the sky is polarized 

vibrates in one direction—at right angles to 
r] 


the sun’s direction. Thus pe larization angle 


te IIs the Stites cline cli Ih. 


STARBOARD 
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TV Follows the Horses 
to Spot Racing Fouls 





Overlooking the track, booth at left houses monitors. Parabola atop booth relays the signal 
two of the television cameras and the control to the TV station for a broadcast to home sets 


CAMERA WITH 
25-4INCH LENS 














CAMERA WITH 
40-INCH LENS 





e | l 
CAMERA WITH CONTROL ROOM AND TWO 
25-INCH LENS CAMERAS WITH 25-INCH LENSES 


Location of the five cameras for complete cameras give head-on view of horses. Coaxial 
coverage of a race is shown above. Three cables connect cameras, booth, stewards’ room. 


122 POPULAR SCIENCE 





—" re 

. oe) 
Inside control room, monitor hanging from 
the roof shows image selected for relay to track 
officials. Man seen at camera in this photo is 


televising the race for home video re eption 


~ 
7 


~ 
the 


stew- 


Progressively selected television views of 
projected on this screen in the 
ird’s room, giving complete picture from start 
to finish. Projector is an R¢ 4-Schmidt type. 


race are 


By Marry Samuels 


PS. photos by Hubert Luckett 


Yee ISILON cameras came in a wi 
recently in trials for a new job ; 


York City’s Jamaica Race Track 


television 


with a 


In a test a battery of 
cameras supplied track 
the from. starting 
Watching the race on a 
silvered screen, they were able 


run, 
stewards 
close-up view of horses 
gate to finish line 
32- by 44-in 

to detect any infraction of racing rules any- 


where along the track. 


ean ene ee 


Each camera is connected to a monitor in the 
control room, showing scene it is televising. An 
engineer controls the light levels and 
image to be sent to the judges’ viewing screen. 


selects 


Pea 


Sample film strip taken of the monitor screen 
shows head-on view of horses entering home 
stretch. In addition, a sound track carries an 
announcer’s running description of the race. 


Now the inventors are seeking the ap- 
proval of the various state racing commis- 
sions. They point out that one minute after 
the race is over, the stewards can back up 
any charge of a foul with a 16-mm. movie- 
A special motion-picture cam- 
and the film 
is processed in less than a minute (PS, Jan. 
"49, p. 141). 

Although the 
marily for on-the-track use, 


film record. 
era photographs the TV scope, 


intended _ pri- 
the TV pickup 
can be transmitted for home reception, re- 
ports Harry A. Rose, the inventor. END 
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Coming up the groove. Blimp approaching 
carrier's flight deck makes a landing circle like 
And even though speeds ire slower 


Lirplane 
strip are just as_ tricky 


] ! 
MnaInesS ON NArrew 


' 


baal | 
Va 


and gas. A fresh crew is aboard, wearing 
lif, ' se tiene work tes low 


kets be ’ 


| 
Gasoline | the still-turnin 


- ' 
lin as qui kly as possible Gas 


Carrier-Based 
Blimps Aid 
Sub Hunters 


'.8. Navy photos aboard U.S8.8,. Sicily 
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erly, according to the 


i‘. 


- ee 


Over the deck. Blimp is a little high for a per- 


fect sit-down on carrier but is squared-off prop- 
landing-signal officer's 


upstretched paddles. Lines trail from nose 


(helium) can also be supplied by 
Note human ballast” on the 
ind aft. That big bundh 
left end of the car) is rt 


the carrie 
1 rails tore 
exvtren 


han 
in the stern 
bber raft 


\ ey the deck guns off submarines 
PS, June 49, p. 98 
bag Navy 


sub ( h iSel 


has mace the gas 


a less vulnerable, more valuabl 
\ blimp can laze along just over 
the sea to give suspec ted water a good gomg 
Or it can speed up to 75 m.p.h.—far 
faster than any ship on or under the surtace 


And the 


tronic search gear. 


ove! 


big car has al lot of room for elec 





os #3 
~ Het od 


Touchdown: U.S.S. Sicily’s flight-deck crews 


grab blimp’s dangling lines, muscle the delicate- 
lv balanced gas 
wheel. Propellers keep turning. 


Stand by to launch! Hold-down men strain 
on the lines as man with “fid” (left) waits signal 
to pull his wooden pin holding lines. Man at 
right keeps axe ready for emergency. 


The big disadvantage has been the short 
range of shore-based airships. Now the Navy 
is working on ways to base blimps on the 
carriers of hunter-killer task forces. Here are 
first pictures of the experimental operations 
in which blimps were kept out on patrol for 
days, far beyond normal cruising range. 

For some anti-sub jobs, the blimps proved 
better than destroyers o1 airplanes. Because 


bag to a landing on its single 


Flying on the deck. Pilot must keep airship 
flying all the time blimp is on the ok Doing 
so with car almost on deck is tricky business 
when the wind shifts. 


There he goes. Motors roaring to gain flying 
speed, the big bag climbs sharply to get clear 
of the ship. Blimps are surprisingly nimble, but 
moment of launch is always hazardous. 


blimps need handling only twice a day, round- 
the-clock flight operations were simplified. 

Supplied at sea with fresh crews, refueled, 
and re-armed, the “rubber submarines” will 
probably play an important part in anti-sub- 
marine warfare. Next step is some kind of 
retractable mast on carriers for 
easier handling and to permit shutting down 
engines for maintenance work END 


mooring 


jury 1949 [25 








MARCH OF SCIENCE 


£ 
; . 
Giant's “Hat Measurs« 
\\ ] en this m 


it forms a | 


Light. 


ummoth “derby” swings down 
ge spherical chamber with th 
Called a »yhotometer 


how 


inverted one below it 


the chamber is used to measure mucl 


by a lamp bulb placed in 


Wi stingh yLESe 


mitted 


engmeer mserts 


lis Words. 
numbers o1 its 
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Inside Story of Wear. Why you 
wool coat wears out is shown in these pic 
tures made by National Bureau of Standards 
scientists with the electron microscope. Or 
iginally a fiber of wool has a_ protective 
laver of — stre nce ont rlo« king 
\When this wears off. the soft 
is exposed and 
soon disintegrates hok The fibers 
too thick to view directly, so pictures 


made bv 


outer scales 
uppel View 

inner structure (lower view ) 
mto a 
wert 
Were 


using pl istic impressions 


“shadowed” with a thin chromium coating 


which are cut out like stencils in 
tubs Inventor ] T. Me 
Consolidated Vultee engineer plans 


characters 


i disk 
Nane \ 


to use the 


inside the 


tube in a receiver to translate 


] 


into words, and then record 


1.000.000 a minute 


mcomimeg code 


them on film at up t 
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Taming Acetylene. Through a peep- 
hole in armor, an observer (back- 


ground) watches a reaction in a new process 


steel 
that may produce synthetic chemicals for 
making rubber, textiles, dyes, and medicines 
is acetylene, under high heat and 
new 


Its source 
pressure. This is made possible by 
safety techniques, including dilution of the 
acetylene with inert gas, to reduce explosion 
risk. Developed by German physicists, this 
method is being used for the first time in the 
U.S. by the General Aniline & Film Corp. 


Radio Tube Does All Jobs. This 
new Sargrove-Tungsgram UA-559 radio 
tube (left, below) can be made to do the job 
of any tube in a receiver from RF to audio 
output. Its split-grid design with a separate 
socket contact for each half-grid permits it 





“Tornado” to Cool Pile. Twelve- 
foot-high blowers, like the one shown under 
test in the Westinghouse plant at Boston, 
will provide a tornado of air to cool the 


atomic pile at Brookhaven National 
Laboratory, Upton, N.Y. Each 3-foot- 
diameter fan is driven by a 1,500-hp. motor 
at a 450-m.p.h. rim speed, yet is said to be 
unusually quiet. Each one handles 80,000 
cubic feet of heated air a minute. Brook 
haven’s reactor (PS, Apr. "49, p. 121) is the 
world’s most powerful air-cooled pile. 


new 


to be connected in a variety of ways accord- 
ing to its function. This aids production and 
servicing of low-cost’ radio sets for users in 
remote areas. The tube’s first use was in the 
mass-produced, printed-circuit receive 
shown at right below (PS, Apr. ’48, p. 160) 











Conerete “Logs” Make Cabins 


“Loc” cabins for the dudes at one Cali 
fornia ranch have walls that aren’t wood at 
all. The are hollow pip 
stacked on alternate lavers of small 


concrete 


logs 


pre cust 





Elevator Climbs Wall 


A new kind of elevator that rides outside 
a building permits heavy, bulky merchandise 
to be brought inside even when there are no 
ordinary freight-handling — facilities The 
Wall Climber Hoist® has a braced platform 
that rides up two rails set against the build 
ing wall, It can handle objects up to 18 by 
10 by 9 ft. in size 
Photo shows it lifting a car into the Chal- 
fonte-Haddon Hall Hotel, Atlantic City, N. ] 
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weighing up to 7,000 Ib 


a a 
ee ee 


saddle blocks. Concrete lids plug the pips 
ends, as shown above at right. The cabins 
look like authentic Old West buildings, yet 
can be quickly built and are cool and fire 
proof Those John F. Van 


Leuven’s River Wav Ranch, at Three Rivers 


above Are on 


HEATED 
TRAY 


Electrie 


Blankets Warm Bees 


Now bees have electric “blankets” to keep 


them warm during cold northern winters. 


are aluminum travs, contain- 
wires, that fit in- 
over the 


rhe “blankets 
ing Nichrome? resistance 
side the hives. The 
units, keeping warm during cold weather 
when many bees normally die. One thermo 
stat controls the “blankets” in 20 hives. The 
photo shows hives at U.S. Dept. of Agricul 
Station, Madison, Wis. 
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bees cluster 


ture Experiment 
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BUOYANCY TANK 


BALLAST COLUMN 
TELESCOPES 


SHOWN EXTENDED 


WATER BALLAST 
UNDER AIR CONTROL 
FLOODED ON STATION 








Floating Islands 
To Keeport Weather 


AIVUIS artist's ‘conception shows a 2.00 
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Baby Buggy Comes Apart 
Gettinc a baby carriage up and down 

stairs is easy with this one. It just comes 

apart, the upper part lifting off a foldable 


Playpen Doubles as Wading Peol 


Tms 8%-lb., portable playpen, built of 
aluminum tubing and fish net, can be used as 
a pool. A damp-proof plastic bottom turns up 


Highchair Goes on Vacation 
Junior's highchair, below, collapses so you 

can take it on vacation. Made of aluminum 

tubing and washable plastic, the chair weighs 


cd 


chassis (right above). The buggy’s body, 
made of wood fibers bonded with Vinylite® 
resins, is said to be as strong as plywood. 
Carry-Cab Corp., of New York City, makes 
the carriage, which weighs less than 35 Ib. 


at the edges to hold water. When the playpen 
is collapsed for carrying, its parts are rolled 
together and held by a strap, as shown at 
right above. Called the Playinet®, it is made 
by Dodge-Culp, Inc., of Little Neck, N. Y. 


only 10 pounds and is designed not to tip. 
When it is taken apart for traveling, every- 
thing but the tubing fits into a small suitcase, 
as shown at right below. It is made by 
WooDick Corp. of Madison, Wis. 
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EARTHQUAKE RESEARCH 





Insulated box guards 
one of the quartz crys- 
tals whose ticks are 

to variety of 
users. They help keep 
electric clocks on time, 
hold radio transmitters 
on the beam, and aid 
navigators and scientists. 


POWER SYNCHRONIZATION 


WWV's Sharp Tunes 
Keep World 1 Step 1, nun on 


IDDEN among the Maryland farms 

about 20 miles north of Washington, 
D. C., is a radio station that is on the air 24 
hours a day—with some of the world’s dullest- 
sounding programs. Listeners-in hear only 
whistles, clicks, and a few staccato Morse- 
code signals, interrupted periodically by a 
deep voice saying: “This is WWYV, radio sta- 


tion of the National Bureau of Standards.” 
Yet, to a lot of people all over the world, 
these monotonous sounds are more interest- 
ing than Jack Benny—so interesting that the 
Bureau recently started another station, 
WWYVH, in Hawaii. These odd sounds pro- 
vide ultra-precise yardsticks for measuring 
frequency and time. They help hold radio , 
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Bureau of Standards scientists keep tabs with 
automatic recorders on quartz crystal oscillators 


broadcasts on the beam, tell power compa- 
nies how to adjust their generators so your 
electric clock keeps good time, aid the send- 
ing of photographs by wire and radio, tune 
musical instruments, and assist scientists and 
engineers studying earthquakes, running geo- 
logical surveys, and making all kinds of meas- 
urements. 

Radio engineers must keep their transmit- 
ters tuned to their assigned frequencies—the 
FCC permits variations of only 20 cycles, 
about .002 percent. They do this with a fre- 
quency meter, which is essentially an ex- 
tremely accurate radio receiver. But how can 
they be sure the meter itself is calibrated cor- 
rectly? They check it against the signals from 
WWY, which vary less than one part in 
30,000,000, or .000002 percent. 

Some musicians and most of the manufac- 
turers of musical instruments no longer trust 
their ears to judge the standard note “A.” For 
them, WWYV continuously broadcasts the “A” 
note—a 440-cycle whistle. The companies that 
make radio sets use one or another of WWV’s 
ultra-precise frequencies to test the instru- 
ments with which they adjust new radio and 


132 POPULAR SCIENCE 





that set nation’s frequencies. Pen wiggles 
indicate an error—here a few parts in a billion. 


television receivers. And anybody who needs 
to know what time it is with equal accuracy 
—and a surprising number of people do—can 
listen to WWV’'s second ticks and the time 
announcement every five minutes in Morse 
code. The second ticks are actually beeps of 
1,000-cycle whistles exactly one second apart 
and lasting 5 /1,000 of a second. 

It takes a lot of very fancy electronic equip- 
ment to keep the nation’s time (frequency is 
simply another way of stating time). But the 
basic gadget that marks seconds and tiny 
fractions of a second so accurately is nothing 
but a piece of quartz, chemically the same as 
sand on a beach. 

When quartz is vibrated mechanically, it 
generates electrical vibrations. Some phono- 
graph pickups, for example, use quartz crys- 
tals to change the vibrations of the needle in- 
to electricity. WWV has three quartz crys- 
tals, shaped with a jeweler’s precision to vi- 
brate exactly 100,000 times a second. 

The crystals are protected from drafts, 
dampness, and cold more cautiously than a 
week-old baby. First of all, they are mounted 
inside sealed vacuum tubes. Then each crys- 





Instruments like these help measure power and 
frequency of microwaves. They are made with 


tal tube is enclosed in a heavily insulated box 
that has a built-in electric heater and thermo- 
stat. And the boxes are kept in an air-condi- 
tioned, concrete vault 30 feet below the 
ground. The vault is locked—no one goes in- 
side except in emergencies, for, despite these 
precautions, the crystals are so accurate that 
heat from a human body throws them off! 


“Best” Crystal Runs the Show 


All three crystals run continuously, but 
only the one that is “keeping the best time” 
is selected for broadcasting. This “best” 
100,000-cycle wave operates everything at 
WWY. It is divided, with practically no loss 
in accuracy, into frequencies as low as 60 
cycles, so that it can drive ordinary electric- 
clock motors used to switch the signals on 
and off. Other divisions provide the standard 
440-cycle and 4,000-cycle whistles. It is mul- 
tiplied, again with little loss in accuracy, to 
make the carrier frequencies on which WWV 
broadcasts. Five transmission frequencies, 
from 2,500,000 cycles to 35,000,000 cycles, 
are used to insure world-wide coverage. 

Quartz crystals are the best standards of 


a sk 


extreme mechanical precision, consisting mostly 
of accurately dimensioned pipes and cylinders. 


time and frequency we now have, but they 
do possess some disadvantages. They drift 
steadily. A good crystal clock may gain sev- 
eral seconds a year, even though its accuracy 
over 10-minute periods is better than one part 
in a billion. They operate at comparatively 
low frequencies, so that measurements up in 
the high microwave region can be made only 
by frequency multiplication, which involves 
much equipment and some loss in accuracy. 

Good frequency standards are badly 
needed at the very high frequencies. The 
microwave relays that form inter-city televi- 
sion networks, for example, operate around 
3 billion cycles. An error of .002 percent seems 
small, but at those frequencies it amounts to 
60,000 cycles. You can fit six standard radio 
stations in 60,000 cycles! Thus, by reducing 
the amount of error, it might be possible to 
squeeze more stations into the overcrowded 
radio space. 

In television, too, better frequency control 
may become vital if many networks adopt 
RCA’s new system of synchronizing broad- 
casts from two stations using the same chan- 
nel but in different cities. Extremely accurate 
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Interchangeable components permit WWV, Bu- 
reau’s station, to broadcast on several frequencies. 
High-powered transmitter covers world night and 
day with WWV’s time and frequency signals. 


synchronization would permit use of the 
same channel by stations much closer to- 
gether than is now possible. Without it, tele- 
viewers in between the two stations would 
see “venetian-blind” interference on their 


screens. 

The very high frequencies are finding 
many other applications, too. Radar works up 
there, for example. So do the new navigation 
systems, weather-reporting networks, blind- 
bombing techniques, control systems for 
guided missiles, atom smashers, industrial 
heating devices, and some medical instru- 
ments. 

One of the new uses of very high frequen- 
cies is microwave spectroscopy—the study of 
the way atoms and molecules absorb micro- 
wave radio beams. From this study are com- 
ing promising methods of controlling fre- 
quency and telling time. 

All atoms and molecules can be made to 
change their internal arrangements if fed en- 
ergy of the correct frequency. They will soak 
up energy of just that frequency and no other. 
This means they can be used as standards of 
frequency or time. They are more accurate 
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than quartz crystals and would never drift. 
They would even be more accurate than the 
present ultimate standard of time, the rota- 
tion of the earth — which is slowing down 
enough to make a difference of around half 
a minute every century, besides changing for 
no good reason every once in a while. 

For some substances, like ammonia, one of 
these absorption frequencies occurs in the 
microwave range. The Bureau of Standards 
has already made a combination frequency 
standard and clock that is controlled by the 
microwave absorption of ammonia (PS, Mar. 
"49, p. 143). It has a quartz crystal and fre- 
quency multipliers to generate the 24-billion- 
cycle signal absorbed by ammonia. The sig- 
nal is fed into a tube containing ammonia, 
which will absorb most of it as long as it is 
at exactly the right frequency, creating a dip 
in the output from the other end of the am- 
monia container. Variations in the dip auto- 
matically adjust the crystal to bring it back 
to the right frequency. 

But the ammonia clock still requires clum- 
sy and expensive equipment—quartz crystals, 
frequency multipliers, and servo-mechanisms. 
Dr. Harold Lyons, who built the first model, 
is now trying to eliminate these by working 
down from the high atomic frequencies in- 
stead of up from the low crystal frequencies. 


“*Magic-Tee”’ Controls Atom Clock 


One possible method will use a “magic 
tee,” a T-shaped arrangement of square cop- 
per pipes (waveguides). The magic tee acts 
as an electric gate. When the electrical loads 
on the two arms are balanced, no current 
(very, very high frequency current, that is) 
gets through the straight part. But when the 
loads are unbalanced, current will flow. In 
Dr. Lyons’ proposed setup, the load on one 
arm will be a cell filled with ammonia gas, 
which will balance the load on the other arm 
so long as it does not absorb any current. 
The ammonia will absorb current only at its 
24-billion-cycle absorption frequency, so the 
loads can be unbalanced only at this fre- . 
quency, and only current of this frequency 
can get through the magic-tee gate. This 
precisely regulated frequency can then be 
divided into any desired value. The chief 
difficulty here is building the 24-billion-cycle 
amplifier needed to go with the device. 

An ammonia clock should be accurate to 
about one part in 100,000,000—twice as good 
as a quartz-crystal clock. It might be even 
more accurate except for a characteristic of 





erystals may lose their jobs as nation’s 
timekeepers to more reliable ammonia molecules. 
One proposed ammonia clock (above) uses a 
microwave “feedback” oscillator controlled by 


all atoms and molecules. We have been tell- 
ing you that atoms and molecules absorb ra- 
dio waves of exactly one frequency. Actu- 
ally, however, this is not quite true. They 
really absorb waves over narrow ranges of 
frequencies, which thus limits their accuracy. 
The width of these ranges depends on the 
particular atom or molecule, the speed at 
which it moves, and how much it is bounced 
around by bumps against the walls of the 
container and other atoms or molecules. 

In the search for still higher accuracy, a 
somewhat different atomic clock is being de- 
signed for the Bureau by Prof. Polykarp 
Kusch, of Columbia University’s atomic- 
beam laboratory. Dr. Kusch’s clock will use 
atoms of cesium, a soft, silvery metal used in 
photoelectric cells. They will travel down a 
long vacuum tube, past several magnets, to 
a hot tungsten collector wire. The magnets 
will be arranged to make the cesium atoms 
move in a curved path that ordinarily misses 
the collector wire. However, when radio 
waves of just the right frequency (about 10 
billion cycles) are applied to the cesium 
atoms near the center of their path, the inter- 
nal magnetism of the atoms will be altered, 
changing their path so that they do hit the 


Still more accurate clock would send atoms of 
cesium down long tube between magnets. Micro- 
waves of right frequency change internal mag- 
netism of atoms, making their path through mag- 





“magic tee,” a T-shaped connection of square 
pipes (at right above ). This acts as electric gate, 
with ammonia as gatekeeper, permitting only 


correct frequency to get to amplifier and clock. 


collector wire. Almost as soon as the cesium 
atoms strike the hot tungsten, they boil off, 7 
but leave behind their electrons. The elec- — 
trons added to the collector make a signal 
current that is amplified to control the 10-— 
billion-cycle radio-wave generator, the signal 
appearing only as long as the generator is at © 
the right frequency. The signal's absence 
automatically corrects the generator. 

The beam clock, still in the planning stage, 
is expected to be accurate to about one part 
in 10 billion. It will be much better than the” 
ammonia clock, mainly because its .thin 
stream of césium atoms will not suffer as 
much from collisions. One difficulty, how- 
ever, will be getting rid of the cesium metal 
that will build up on parts of the apparatus, 
eventually clogging the narrow slits that keep 
the beam sharp. 

These new devices—and others that are 
still vague ideas in the brains of Bureau of 
Standards physicists—will make time and fre- 
quency measurements more fantastically pre- 
cise than ever before. They will make WWV’s © 
broadcasts more interesting to scientists, en-— 
gineers, and military men. But to anybody 
else, the whistles, clicks, and code signals 
will still sound as dull as ever. END 


netic field shift to take them to collector wire 
Atoms hitting collector create signal that hold: 
generator on right frequency. Potential accuracy 
of the atom clock is one-second error in 300 years. 




















How Much 
Wind Can 
You Stand? 


i Navy's doctors know now what hap- 
pens to a man when he bails out of an 
jairplane going almost 460 m.p.h. And con- 
itrary to some German reports, based on war- 
itime research, they find that while he can 
take it, it sure pushes him out of shape. 

Two enlisted men volunteered for tests in 
an eight-foot wind tunnel at the Naval Medi- 
cal Research Center, Langley Field, Va. Its 
86-blade, 16,000-hp. fan blew dust-free air 
at them for one or two seconds at a time at 
Speeds up to 458 m.p.h. As shown at right, 
fameras recorded what happened. 

At as little as 131 m.p.h. the skin tissue 
over the cheeks and neck began to ripple. 
The wind flattened wrinkles, pushed the nose 
to one side, and spread back the loose skin on 
the neck. At 195 m.p.h. the heavily padded 
flight helmet worn was found to have too 
much wind resistance, and a tighter, cloth 
helmet was substituted. 

As velocities got above 400 m.p.h. the men 
had to tilt their heads slightly forward to 
keep their eyes closed—the wind tended to 
blow them open. The doctors estimated that 
at 458 m.p.h. the “local velocities”—the speed 
of the wind over the curved areas of the face— 
might have been as high as 728 m.p.h., only 
slightly less than the speed of sound. The 
men complained of no particular discomfort, 
but without the lab’s elaborate safety precau- 
tions things might have been a lot different. 

As a result of the test, Navy pilots and air- 
crewmen will probably wear face hoods for 
protection in bailouts at high speeds. 
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Quick change-over from windrow to row- 
crop working is easy on this new automatic 
field harvester. An attachment for either op- 
eration can be teamed up with the basic unit 
in about 15 minutes. If necessary, they can 
be swapped right in the field in a half-hour. 

Pictured above is the combination that 
automatically picks up hay from the windrow, 
chops it, and blows it into a trailing truck 
for removal to silo. Shown in inset is the 
corn-harvesting unit, which sweeps along a 
row, cutting and chopping corn for silage. 
A device that shakes out dirt and stones is 
also available for use with the windrow pick- 
up. The equipment is made by New Holland 
Machine Co., of New Holland, Pa. 


Trailer Tetes Whele House 


Tus tractor-trailer packs a whole house. 
Its 80 compartments are loaded at the end 
of the factory assembly line with 3,300 parts 
and 4,000 nuts and bolts — including all 
plumbing and fixtures — needed to erect a 
porcelain-enameled Lustron Home®. At the 
home-owner’s location, the trailer with its 
46,000-Ib. load serves as a complete home- 
construction storehouse. White Motor Co., 
of Cleveland, makes the trucks. 
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Heist Saves Lifting Milk 

A CHILD can lift full milk cans into or out 
of a 2%-ft.-high electric cooler with this new 
hoist. Farmers, who lift more than a ton a 
day if their production reaches 10 cans of 
milk, now need only fasten a clamp around 
the neck of the can and turn a self-locking 
crank. The new hoist is non-electric and uses 
a stranded steel cable. Developed by West- 
inghouse as an attachment for a milk cooler, 
it retails for about $32.95. 


Pertable Filter Purifies Water 


Gravity does all the work in this double- 
deck water filter. So simple and easy to carry 
that it can be set up anywhere, it lets water 
drip from the top container to the lower one. 
All sediment, off-color chlorine taste, and 
other impurities are taken up by two stain- 
less-steel screens and a carbon pad, which 
contains an element eliminating bacteria in 
the pad itself. Sparkler Mfg. Co., Mundelein, 
Ill., makes it. 





Bathtub Trains 
May Haul Ships 


IG ships may someday be carried bodily 

across the mountains of Mexico. This am- 
bitious plan is being urged as the best way to 
end Panama Canal traffic jams. 

The ships would be hauled across the 
Isthmus of Tehuantepec, route of the ’49ers, 
floating in water-filled cradles like huge toys 
in bathtubs. These “bathtubs” would be sup- 
ported by railroad trucks rolling on ten pairs 
of tracks, laid side by side. Built-in locomo- 
tive units would power the cradle. 

At the two ocean terminals, the tracks 
would run down grade into the water, like 
the tracks used to haul out yachts. The empty 
cradle would be run down and filled with wa- 
ter, and the ship would enter the cradle just 
like a drydock. The gates would then be 
closed, and the cradle, now carrying the float- 
ing ship, would roll up onto dry land. 

The route of the ship railway would 
roughly parallel the 188-mile railroad that 
now crosses the isthmus. Backers of the plan 
declare it less expensive than a doubled Pan- 
ama Canal or a new canal over another route. 
It should also be less vulnerable to air bomb- 
ing. Such a line has been proposed in France 
between the Atlantic and the Mediterranean 
(PS, Nov. ’32, p. 43). END 
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Sketch shows how huge cradle would ~ mount- 
ed on 1,200 railroad wheels. Ends of the cradle 
would open out like big gates for the ship to 
enter and leave via cana a at the two terminals. 


Map shows how shorter route along West Coast 
would save 1,000 miles—up to four days—on runs 
between Atlantic and Pacific ports. Line would 
extend between Puerto Mexico and Salina Cruz. 
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French Track Lags 130 Tons 


Tuis new French truck could almost carry 
in its cab the Renault shown alongside. One 
of the world’s largest tractor-trailers, it 
weighs 75 tons and can carry a 130-ton load 


Big Truck Is Post Office 


Newest addition to the Government's fleet 
of rolling post offices is this SuperTwin® that 
carries 30 percent more mail than a railway 
post office. It is 45 ft. long, but has a turning 
radius of only °5 ft., thanks to its articulated 
design and interconnected front- and rear 


at about 9 m.p.h. It is 86% ft. long, 13 ft. high, 
and 15 ft. wide. The eight-cylinder, 220-hp. 
engine has 12 speeds forward and four in 
reverse. The tractor was designed by Willeme 
and the trailer by Scari for the Lancia Co. 
The truck will be used in Portugal. 


wheel steering. A vertical hinge at the articu 
lation point (behind center axle) lets the 
Twin Coach Co. truck “breathe” on hills and 
prevents jackknifing on slippery roads. 
Power for the huge mobile post office will 
be provided by dual Fageol® engines—giving 
a total of 360 hp.—mounted amidships. They 
are equipped with automatic transmissions 


Hinged Truck Tips Waste Out 


Tus huge wastebasket on wheels (left) 
now trundles scrap in industrial plants. The 
three-ton body is hinged so that it can be 
tilted away from the chassis. Then the whole 
side drops like a gate to dump the trash easily. 
Called the Trash-Truk®, it is made by Service 
Caster & Truck Corp., of Albion, Mich 
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Generator of 3,000,000-volt X rays is trained on 
“Mr. Cruikshank,” wooden phantom man, by Dr. 
John G. Trump of M.LT. Dummy has probably 
had more X rays than any human patient in world. 


Film being placed in dummy will show penetra- 
tion of X rays through layers of wood and other 
porous materials, which closely simulate the 
densities of the bones, tissues, and skin of a man. 


Mr. Cruikshank Tests X Kays 


WOODEN man is helping Massachusetts 

Institute of Technology scientists to 

study the medical usefulness of multimillion- 
volt X rays from powerful new machines. 

Mr. Cruikshank, as they have nicknamed 
their lifelike dummy, has more than an ex- 
ternal resemblance to a human being. His 
head and shoulders, built up of layers of wood 
and other porous materials, come close to 
matching the densities of bone, tissue, and 
skin. Therefore, X rays fired at him will pene- 
trate about as deeply and with the same ef- 
fectiveness as they would in the same parts 
of a human being. 

Since the helpful Mr. Cruikshank has the 
additional advantage of being sectional, 
X-ray film may be inserted at various places 
in his anatomy. When the films are developed 
after a test exposure, they show the amount 
of radiation that would penetrate to a cor- 
responding depth in the human body. 


Se ee eee 


Devised by Dr. John G. Trump and Dr. J. 
Eugene Nelson of M.I.T., Mr. Cruikshank 
has been receiving a series of test exposures 
under 3,000,000-volt X rays from a Van de 
Graaff electrostatic generator (an atom 
smasher used in cancer treatment and nu- 
clear research). For comparison, he will next 
undergo treatments with conventional 250,- 
000-volt X-ray machines, as a “patient” at 
the Massachusetts General Hospital. 

Much as a projectile’s range may be aug- 
mented by increasing the propelling charge, 
X rays are known to take maximum effect at 
a depth that increases with their voltage. 
Using suitably stepped-up voltage, doctors 
now hope to concentrate the rays upon deep 
tumors without harming the skin or inter- 
vening healthy tissue. The M.I.T. studies, 
supported by a research grant from the Amer- 
ican Cancer Institute, aim to perfect this 
sharpshooting technique. END 
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Baltimore armory crowd thrills to a log-rolling contest in dismountable plastic swim tank. 


Aluminum framework of Martin-developed 
water tank is shown above partly assembled. At 
left is basin for plastic-coated duck liner. Part 
of walkway bordering pool is seen at the right. 


Plastic sheeting to line pool is unfolded a panel 
at a time, and spread manually over surface and 
sides of structural framework. Workmen's shoes 
are covered to protect coated surface of liner. 


ALS 


68-Ft. Pool 
Folds Up 


HEN the League of Maryland Sportsmen 

decided to add aquatic events to their 
annual show in one of Baltimore’s strictly 
landlubber armories, Glenn L. Martin engi- 
neers and chemists came to the rescue with 
a tailor-made, come-apart swimming pool. 

The engineers designed and built a dis- 
mountable aluminum frame, 32 feet wide, 
68 feet long, and 4 feet deep. Meanwhile, the 
chemical boys had developed a heavy-duty 
duck material, coated with Marvinol® plastic, 
to line the tank. To make it watertight, its 
rectangular component strips were stitched 
together with vinyl dope. Combining flexibil- 
ity with strength, the plastic tank holds 
32,500 gallons of water, or some 600 times 
its own weight of 437 pounds. For storage, 
it can be folded into a compact bundie about 
four feet square. 

The structural elements, besides the pool 
framework, consist of a walkway all around, 
a platform, and portable ramps and steps. 
Dismounted, the equipment occupies less 
than 1,000 square feet of storage space. 

It takes a dozen men about three working 
days to put up the structure and install the 
plastic pool liner. With a fire hose, the tank 
can be filled in three hours. 
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Bread Truck Keeps on the Beam 


Automatic air navigation devices of to- 
morrow are going through their growing 
pains in a converted bread truck. “Flying 
blind,” it has worn out more than one set of 
tires up and down the runways and taxi strips 
of MacArthur Field, the Sperry Gyroscope 
Co. research center on Long Island, N. Y. 

Blind “flying,” with the truck’s driver sit- 
ting “under the hood” and “piloting” down 
the runway on instruments, is an old story. 
More recently, the unique vehicle has been 
used to evaluate a new position finder for 
pilots that continuously traces a plane’s posi- 
tion on a map. Microwave signals are trans- 
mitted by a ground station. This information 
is interpreted by electronic devices that in 
turn plot an exact course on a map on a turn- 
table, shown in lower photo above. Thus a 
pilot can see exactly where he is at all times 
even though he cannot see the ground, and 
he can fly in zero-zero weather without the 
use of the usual blind-flying instruments. 


the Roots 


Tuere is no danger of a second growth 
when trees, up to nine inches.in diameter, 
are pulled up by this one-man machine de- 
veloped bv San Antonio’s Institute of Inven- 
tive Research. It is hydraulically operated by 
power taken from any tractor developing 26 
hp. at the belt. As shown above, powerful 
jaws dig in and grip the roots. Then two 
lifting cvlinders, each exerting 20,000 pounds 
of pressure, complete the big extraction. 
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Jeep Delivers Terpedoes 


CraDLinc a pair of torpedoes at its sides, 
this little car resembles some futuristic rocket 
vehicle. The “torpedo jeep” serves to trundle 
the missiles between the torpedo repair shop 
of the Naval Submarine Base, New London, 
Conn., and submarines moored at the dock. 
For practice use, standard 20%-foot-long tor- 
pedoes are fitted with dummy heads of the 
same weight as explosive war heads. 
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How Linemen 
Handle Hot Wires 
| And Stay Alive 


It takes years to train a high-tension 
man to work with death only an elbow 
away—and keep it there. 


By George H. Waltz, Jr. 
PS photos by Hubert Luckett 


HE summer’s first big electrical storm 
had hit. Lightning, wind, and falling trees 

knocked out a power line. A third of the town 
was plunged into darkness—including the 
hospital. When its superintendent frantically 
called the power company, he was told: 
“You'll have electricity within half an hour.” 
Just 22 minutes later the lights flashed on. 

Emergencies like this break suddenly upon 
thousands of communities every year. But 
in spite of hurricanes, ice storms, blizzards, 
floods, and direct hits by thunderbolts, vital 
electricity is kept flowing across the country 
with a minimum of interruption. 

How do our power companies perform 
these high-speed repair miracles? 

Part of the answer is two-way radio, spe- 
cial equipment, and trucks that are complete 
mobile workshops for the line crews. But a 
bigger part is the skill and versatility of the 
pole-climbing linemen themselves. 

Each lineman who has won his climbing 
spurs is a mechanic, electrician, woodsman, 
aerialist, carpenter, gadgeteer, and first-aider 
all in one. I saw all these skills in action when 
I recently spent a week with an emergency 
crew of the Public Service Electric and Gas 
Company of New Jersey. 

There was a time years ago when linemen 
were rugged rovers who went wherever there 
was work. They prided themselves on how 
fast they could climb a pole and come down 
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Held only by his safety belt, a veteran lineman 


What well-dressed lineman wears is shown be- 
low and at right. Hands and arms are completely 


Rw RH, 











hangs far out in space to repair a power line. But he had to go to school to learn how. 


covered by heavy rubber gloves and sleeves. Rest body belt that holds tools and safety belt. Peaked 
of outfit includes climbing irons, goggles, and cap shields head, shades eyes against sun glare. 
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Linemen test rubber gloves before each climb 
by filling them with air, closing the wrists, and 
} squeezing. Any air leaks then show up tiny, pin- 
} point -4 that would be extremely dangerous. 


in two or three jumps. They learned to be 
linemen by experience—and often suffered, 
sometimes fatally, from lack of experience. 

Not so today. In most cases it now takes a 
| lineman longer to win his Grade I spurs than 
jit does a college student to get his degree. 
) After spending three years as a line helper, 
jor “groundhog,” he then divides his time for 
ithe next two years between the linemen’s 
school and actual work in the field under old- 
itimers. Speed in getting up and down a pole 
no longer is the lineman’s goal. One of the 
first lessons he learns is that haste not only 
makes waste but also danger. 


{ 
; 
: 
: 
: 
: 
- 


Two-way radios in line trucks speed emergency 
fepairs by keeping field crews constantly in touch 
With central dispatcher who directs trucks, is- 
sues orders, and co-ordinates activities of crews. 
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As lineman climbs up pole, he covers all wires 
he must pass with long, tubular, slip-on insula- 
tors called “line hoses.” Where voltage is high, 
all wires are covered with rubber protectors. 


Let's follow the typical career of a young 
man we'll call John Clure. When John grad- 
uated from his New Jersey high school, he 
heard that Public Service was looking for line- 
men trainees. John had always been handy 
with tools; but, being an athlete and liking 
the outdoors, he couldn’t quite reconcile him- 
self to a stuffy bench job indoors. Line work 
seemed like a good way of combining his 
abilities. 

That summer John began as a helper on 
a line crew. For the next 36 months, he toted, 
shoveled, wielded an axe, and learned to use 
a pike—the long, steel-pointed poles used to 


New pole holes are quickly dug to right depth 
by a mechanical auger mounted on the rear of a 
special truck. A derrick, also mounted on the 
truck, then lifts the pole and lowers it in place. 















Broken power lines are reconnected by a me- 
chanical splice called a compression connector. 
Hand splices are seldom used, although all line- 
men know how to make them. Heavy cable 


maneuver a line pole into place. When it 
came time for John to go to line school, he 
had a good ground’s-eye picture of the job 
he hoped to fill. 


Lineman Stakes Life on “Gaffs” 


At school, the first thing he learned was 
that his climbers were his mosi important 


pieces of personal equipment. From then 
on his life would depend on them. He was 
shown how the metal spurs or gaffs must be 
kept sharp by filing them to a special three- 
sided point to match a gauge. His instructor 
showed him how a poorly sharpened gaff 


Picking up small nails would be difficult trick 
for lineman wearing heavy gloves, so nails are 
hoisted up to him stuck through rope. When he 
needs one, he simply pulls it out of the rope. 
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clipped on wire to right of lineman is mechanical 


jumper that shunts current around break until it 
is repaired. This permits linemen to work di- 
rectly on live wires without shutting off power. 


can cut out of a pole and possibly cost him 
his life. For the first time, he strapped on his 
“waistline workshop,” the body belt that 
holds a lineman’s pliers, skinning knife, 
wrenches, parts bag, screw driver, folding 
rule, connectors, a bag for his all-important 
rubber gloves, and safety belt. By the end 
of his first school day, John had taken his 
first timid step up a practice pole in the 
school’s pole yard. 

During this early stage, John was a “ter- 
mite,” the name often jokingly given new 
linemen because of the mounds of chips that 
pile up around the practice poles. 


To cut high-tension wires, linemen use special 
wood-handled hack saw, never ordinary wire cut- 
ters. Note how surrounding lines and insulators 
have been covered with “hoses” and “hoods.” 
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Linemen steady new pole with long, steel- 
pointed “pikes” while hole is filled in. Wires from 
old pole, removed but still standing, will be 
transferred to new one when it is firmly in place. 
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No termite could do a more thorough job of 
chewing up this practice pole than spurs of stu- 
dient linemen. The pile of chips at base of pole 
pl yws why trainees are aptly dubbed “termites.” 


Learning from the ground up — literally. Stu- 
dents practice on stub poles that are exactly 
like real ones — except closer to terra firma. Here 
they perfect their skills and gain confidence. 


The tenth day in school found John 
perched at the top of a 40-foot pole for the 
first time. He had worked himself there by 
easy stages, climbing a little higher each day. 
John admits now that he felt a little scared 
that first time at pole top, but he wasn’t half 
as upset as one boy who two-thirds of the way 
up literally froze to the pole with fright. He 
could move neither up nor down, and his 
instructor finally had to climb up and bring 
him down. 

Ap instructor likes to pick a slightly over- 
cast day for this important pole-top test, the 
kind of day when clouds are scudding across 
the sky. He then orders each beginner to 
climb his pole with his back to the oncoming 
clouds. If a student has the slightest ten- 
dency toward dizziness or height fright, one 
look at the sky will make it blossom out like 
measles. The clouds, passing over him from 
back to front, make him feel that he is falling 
backwards. If he can’t shake off the illusion, 
he is likely to freeze, grabbing the pole with 
both hands and hanging on. This is the stu- 
dent lineman’s first big hurdle. 


John Learns on a “Stub” Pole 


For six weeks, John learned his pole work 
literally from the ground up. Each new prob- 
lem of construction and wire work he first 
solved at the top of a “stub” pole just a few 
feet off the ground. As he became more con- 
fident, he proceeded higher and higher to 
pole top. A lineman not only has to become 
apt in each of the many jobs he has to per- 
form, but he has to feel at home resting on 
his climbers and safety belt. 

As one veteran lineman put it: “You've 
got to be relaxed up there. Handling hot 
wires, you've got to concentrate on the job 

-not on youf legs and spurs. The first couple 
of months are tough. You're dog-tired before 
the day is half over. Going up, you dig your 
spurs in too deep and then have to use extra 
effort to pull them out. Topside, you stiffen 
up. You haven't learned yet to relax and 
lean back on your belt. But you'll get it, and 
then it'll be easy.” 

At the end of seven weeks of basic train- 
ing, John left the line school as a Grade II 
lineman and reported to a line crew for his 
first real field work. But here again he pro- 
gressed by easy stages. His pole work was 
limited either to working alone on low-volt- 
age lines that were dead, or working with 
another qualified Grade II lineman on low- 
voltage lines that were alive. 

For the next year and a half, John shuttled 
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back and forth between the school and the 
field, learning more at each stage. At the end, 
handling high-tension wires was relatively 
safe and easy at just about any height. He 
was a Grade I lineman. 

Safety becomes second nature to a well- 
trained lineman. From the time he was a 
groundman he has worked with a hat on 
and his shirt sleeves rolled down even in the 
hottest weather. Rolled-up sleeves may be 
more comfortable on a sizzling summer day, 
but unabsorbed perspiration on bare arms 
can cause deadly current leakages around a 
lineman’s gloves and rubber sleeves. 

He knows the danger of finger rings, 
watches, fasteners, and key rings. Any piece 
of metal, even a metal button on his cap, can 
help to form an accidental spot contact for 
high-voltage current. Before he climbs a 
pole, he tests his rubber gloves for danger- 
ous leaks. He fills them with air and holds 
them closed by folding and rolling down the 
wrists to make sure they hold the air and 
have no pin-point holes. Then he pulls leather 
protecting gloves over the rubber gloves. If 
he is going to work around high-voltage 
wires, he puts on his rubber sleeves. 

As he climbs toward pole top, he covers 
all nearby wires with rubber blankets and 
slip-on insulators called “line hoses” and “in- 
sulator hoods.” “Covering up,” as the linemen 
call it, is the first step on every job. Often a 
lineman will spend half an hour “covering 
up” to make a repair that takes less than five 
minutes! 

Even “Dead” Wires Can Kill 

He has learned to regard any wire, “dead” 
or “alive,” with the utmost respect. He knows 
that under certain conditions even a “dead” 
wire can give him a fatal jolt. A long, un- 
connected wire stretching for many miles, 
particularly at the high altitudes encountered 
when stringing power lines over mountains, 
can develop a charge of static electricity 
heavy enough to kill a man. 

Ask the average lineman what he does 
with his spare time and you'll probably find 
that his yen for using his hands and building 
things doesn’t stop when he puts away his 
climbers at the end of a day. The chances 
are he'll tell you he spends a good many of his 
evenings either in his home workshop or do- 
ing odd jobs around the house—something 
different like rewiring a living-room lamp or 
fixing the vacuum cleaner. He'll tell you, too, 
that he handles 110 volts with as much re- 
spect as any high-tension line. END 
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Lineman’s life depends on his climbing irons, 
To prevent them from cutting out, they must be 
kept filed to special three-sided point. Here 
metal gauge is used to check accuracy of shape. 


Linemen must learn to be fire fighters, too. Here 
one battles a hard-to-reach, pole-top fire with 
an extinguisher containing a special mixture of 
carbon dioxide and carbon tetrachloride. 


In case of accidents, linemen must be able to 
apply artificial respiration — even at pole top. 
Mastery of prone method is aided by scales and 
timer to show the proper pressure and timing. 





Mechanical Milker 
Traps Bacteria 


Milk can easily be contaminated at the 
source. This new machine guarantees 
a pure flow from the cow to the pail. 


By Herbert Johansen 


L 


Placid expression on bossy’s face seems to bear 
out the inventor's claim that the new safe milking 
mac hine 1S pleasing to the cow as well as being 
efficient and more sanitary than old-type milkers. 
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Close-up below shows one of the gallon-jar bac- 
teria traps placed at end of each stanchion-line 
section. Contaminated liquid caught in it can- 
not flow back into pipe line and get to milk pail 
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HE cleanest cow is no guarantee of pure 
milk. Mechanical milkers, machines 
through which hundreds of millions of gal- 
lons of milk pass yearly, can be a source of 
serious contamination. This is often caught 
by inspection, but the farmer takes a loss. 
And, contrary to popular belief, certain 
types of bacteria, especially dangerous to in- 
fants, are not killed by pasteurization. 
Aware of this danger, New York City’s 
Health Department called for a “safe” milk- 
ing machine. The challenge was met by Kurt 
Schneider, engineering chief of American 
Separator, Inc., Bainbridge, N. Y., whose 
foolproof mechanical milker is shown here. 


MODEL BARN INSTALLATION 
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The No. 1 danger point has been in the 
vacuum lines supplying the pulsating power 
that gives the milking machine the massage 
action of hand milking. Milk or foreign sub- 
stances drawn into the lines quickly decom- 
pose, and bacteria multiply rapidly. This 
highly poisonous matter is frequently sucked 
back into the milk pail due to pressure dif- 
ferentials in the vacuum line. 

A series of protective traps—quart Mason 
jars—along the vacuum line have proved ef- 
fective in stopping this backflow. In a recent 
test, conducted after a single milking, milk 
in a pail showed a low bacteria count of 
20,000 per cubic centimeter. Material caught 


in just one of the jar traps, however, showed 
a count of 558,000,000 bacteria per c.c. If 
this had reached the pail, the bacteria count 
of the milk would have tripled. 

The milking unit itself is another source 
of contamination. Cleaning the pulsator has 
always been a problem. In the new machine, 
this has been solved by using a new bellows- 
type pulsator that is completely isolated from 
other working parts. 

According to Schneider, the new design 
plus the traps make it impossible for any milk 
to get into the pail from either the vacuum 
line or working parts of the machine. The 
pail gets only what the cow gives. END 


WHAT GOES ON INSIDE A MACHINE DURING MILKING 
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Two-Faced, $30,000 Watch Mest Complicated in World 


THE world’s most complicated watch now 
rests in the pocket of some rich American — 
identity a secret. For his $30,000 he has a 
watch that tells almost everything about 
stars, seasons, dates, and time. 

This expensive gadget has two faces. One 
face (above, right) tells sidereal time (astron- 
omer’s star time, about four minutes faster 
than ordinary sun time), and gives the equa- 
tion linking real time (which varies) to 
average time. Two other dials mark the mo- 


} ments of sunrise and sunset, while a center 


Plow-Handle Rig Totes Game 


Here's an idea to ease the burden of those 
hunters expert and lucky enough to have 
anything to take back to the car at the end 


Fof a day’s expedition. The simple carrier 


below rides over rough country on one pneu- 
matic-tired wheel. It has a bed, 14 in. by 
72 in., on a frame made from four plow 
handles. Four cross braces and two axle 
braces keep it rigid. For transportation in 
a car, the carrier can be unbolted and the 
bed folded in the middle. Walter L. Parker, 
of Albuquerque, N. M., made it. 
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oval shows the constellations visible at every 
hour of the night. 

The other side (above, left) has chrono- 
graph and center second hands, which indi- 
cate fifths of a second. It has an alarm clock 
and a calendar that shows days, months, 
years, leap years, and moon phases. It also 
chimes hours, quarfer-hours, and minutes. 

Watchmakers in Geneva, Switzerland, re- 
quired five years to make the timepiece. Only 
one more complex watch was ever made — 
and it was stolen in 1942 and is still missing. 


“Ear” for Siren Stops Cars 


FrreE engines and ambulances can get a 
clear path through traffic, thanks to a new 
device that turns stop lights red for other 
vehicles. It is an “ear” that listens for sirens. 
When its microphone picks up a high-pitched 
wail, relays turn traffic lights red — and they 
stay red until the siren has gone by. The ear 
pays no attention to the noise from racing 
motors. 

Invented by Carl Glock, of Los Angeles, 
the device is shown below being triggered by 
the squeak of two nails rubbed together. 





Ignition Locks the Rear Doors 


DESIGNED to safeguard children in a mov- 
ing car, this lock holds the doors shut as soon 
as you turn on the ignition. A special switch 
lets a door be opened with the motor on. 

A striker plate on the door is offset in rela- 
tion to the electromagnetic latch unit, located 
in the door posts. While the door remains 
closed, the plate holds back the latch. But if 
you start to open the door, the energized elec- 
tromagnet thrusts the latch into the plate. 
The lock is made by Magicon Enterprises, 
Oakland, Calif. 


Youngsters Sleep as You Drive 


CHILDREN up to six years old have a com- 
fortable place to sleep and play if you install 
a Kiddie-Bunk® in the back of your car. Made 
of heavy duck on a hardwood frame, it sets 
up like a card table, covering the rear seat 
and reaching to the back of the front one. 
Short rear legs fit into « saddle bar that pro- 
tects the rear cushion. The device folds for 
storage in the trunk. Koneta Products, Wapo- 
koneta, Ohio, sells it for about $15. 
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Trailer Roof Lifts or Folds 


On THE road, this trailer looks like a low, 
streamlined sportsman’s model, but when it’s 
parked it can be opened into the house-type 
unit above. Hinging half the roof allows it to 
be lifted into the position shown. As the roof 
is lifted, part of the floor drops down to pro- 
vide up to 6’ 3” headroom over part of the 
floor area. The Wee Zim®, made by Zimmer 
Boat and Trailer Co., Detroit, has an overall 
length of 15’ 8%” and is 804” wide. It weighs 
2.000 Ib., with 180 Ib. on the hitch. There is 
ample sleeping room for foar. 


Fights Under-Hood Fires 


MountTep on the engine side of the fire- 
wall, the black, metal-cased extinguisher 
shown above automatically releases a fire- 
smothering gas when under-the-hood tem- 
perature goes over 255°. A glass grenade 
containing the fire-fighting fluid is auto- 
matically shattered when the trigger tem- 
erature is reached. The grenade may also be 
lifted out for manual use. Red Comet, Inc., 
Littleton, Colo., sells the device for about $11. 
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Horace roared, shook his 


shaggy head, and leaped from the cage to disap- 
pear into the dark underbrush. 


us Has a Wild Night 


By Martin Bunn 


US WILSON guided his car along the 
bumpy dirt road. Beside him dozed Ez 
Zacharias. It was nearly midnight. They had 
seen a boxing card in the city, and Gus was 
driving Ez home. He lives just outside of 
town, and the side road was a short cut. 
High in the summer sky, a big moon 
coasted along, overtaking a stray wisp of 
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cloud from time to time. Down in the bot- 
toms, ribbons of mist hung close to the dark 
earth. The road twisted sharply up a steep 
grade and Gus drove slowly until he topped 
the rise. Then he kicked on the brakes. 

“Hey, what goes?” he exclaimed. “There's 
a light in the old Coster house.” 

“City feller living there,” Ez answered, 
stirring himself fully awake. “I wouldn't.” 

“Why not?” Gus asked. 
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“Because it’s haunted, that’s why,” Ez said 
flatly. “Been ghosts around there ever since 
old man Coster chopped his wife’s head off 
near sixty years ago.” 

Gus laughed. 

“All right—laugh,” Ez growled, “but I’ve 
seen ‘em—pale, blue, glowing things.” 

Gus let in the clutch. As the car moved 
forward, red lights showed dimly through the 
mist in the hollow below. 

“There's a car parked down there,” Gus 
pointed out. “I wonder . . .” 

He was cut off by the blast of a horn and 
glaring headlights as a truck swept up behind 
them and clattered past down the hill. In a 
moment a resounding crash sounded from the 
hollow. Gus coasted his car down the hill 
and braked behind the truck. He and Ez saw 
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that it had crashed into the rear of another 
truck, parked partly off the narrow road. 

The body of the one that had been hit was 
an iron-barred cage occupied by a large and 
annoyed lion. The other was loaded with 
canvas and poles. On both trucks were em- 
blazoned the words: Gay’s Gayest Shows. 
Gus recalled that a small carnival had been 
playing nearby towns. 

The two men who climbed down from the 
trucks seemed neither surprised nor upset by 
the accident. The driver of the cage truck 
was a tallish man with a waxed mustache. He 
wore a faded blue uniform lavishly decorated 
with tarnished gold braid. The other driver 
was a bandy-legged little fellow. 

“Thought you'd be coming along, Tom,” 
the uniformed one said mildly. “Something's 
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busted on my truck. The engine runs but the 
truck won’t move. Thought maybe you could 
tow me toa garage—and now you ve gone and 
hit my rear end and got old Horace upset.” 

“Wasn't my fault, Joe,” Tom replied. 
“Brakes ain't been workin’ any too good here 
lately. Old Gay’s too tight to get ‘em fixed. 
And my emergency just wouldn't hold.” 

“Ain't much harm done—I guess,” Joe said. 
“Let’s pull ‘em apart and see.” 


Horace Takes a Powder 


Tom climbed into his truck, shifted into 
reverse, and stepped on the gas. There was 
a grinding squeal as the trucks pulled apart, 
and then the harsh rending of metal. Tom’s 
truck lurched backward, leaving the rear of 
the cage a tangle of twisted bars. 

Horace roared, shook his shaggy head, and 
leaped from the cage to disappear into the 
dark underbrush. 

“Horace!” Joe yelled. “Horace! You come 
back here right now.” Joe looked reproach- 
fully at Tom. “Now you've done it.” 

Gus and Ez had gotten out of the car to 
look at the crashed trucks. When Horace 
took off, they edged back toward it. 

“Now what?” Gus asked them. 

“I dunno,” Joe said. “I’m a lion tamer and 
he’s a canvasman. Neither of us knows about 
fixin’ trucks.” 

“I might be able to help,” Gus told them. 
“I run a garage in the next town. I'd take a 
look at your trucks, but I don’t like to be 
standing around with that lion running loose.” 

“Oh, you don’t need to be afraid of Hor- 
ace,” Joe said. “He's just an old pet.” 

“T'll stick to standard-size cats,” Gus put in. 

“Don't worry about Horace,” Joe went on. 
“Nearly all his teeth fell out long ago.” 

“Who wants to be gummed by a lion?” Ez 
asked. 

“He won't bother you,” Joe insisted. “Any- 
way, he won't come back for a half hour. He 
never does.” 

“You mean he’s escaped before?” Gus 
asked. 

“Sure, lots of times,” Joe said. 

“Anyway,” Tom interrupted, “how about 
fixin’ up these trucks?” 

“All right,” Gus agreed reluctantly. “I'll 
have a look.” 

He got in the cage truck, flipped the ig- 
nition key, and stepped on the starter. The 
engine didn’t fire. He tried again, giving it 
a little choke. Finally the engine caught, but 
it ran raggedly. 

Leaving the engine running, Gus got out 
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and raised the hood. A faint blue glow danced 
around the spark-plug wires and terminals. 

“Look at that!” Ez exclaimed, jumping 
back. “Pale blue ghost lights, like I told you. 
This whole place is haunted.” 

“What are you talking about?” Gus 
snapped. “That's nothing but a corona—elec- 
trical leakage of high voltage.” He turned 
to Joe. “You need new spark-plug leads. 
That's why it’s hard to start here in the fog 
and damp.” 

Back in the cab, Gus eased the truck into 
first. But when he let up the clutch, the truck 
didn’t move. He cut the switch and got out. 

“It could be any one of several things,” 
Gus said. “Might be the clutch, transmission, 
universal, drive shaft, or rear end. At any 
rate, it’s a job for a shop. I can check the 
universal right here.” He took the flashlight, 
walked around to the side of the truck and 
crawled under it. In a minute he pulled him- 
self out, brushing grass and leaves from his 
trousers. 

“Universal's broken,” he told the group. 
“Have to put in a new one.” 

“Old man Gay'll flip his lid about this,” 
Joe said. 

“And you've got brake trouble?” Gus asked 
Tom. 

“That's right,” the man said. “They been 
gradually getting worse and when I came 
down this hill here, they just plain wouldn't 


hold.” 
Pinhole Trouble 


Gus slipped into the driver's seat and 
stepped on the brake pedal. There was no 
resistance to the pressure of his foot. 

“Got a wrench?” he asked Tom as he 
climbed from the cab. 

Tom rooted around back of the driver's 
seat and produced an adjustable wrench. 
Meanwhile Gus had raised the hood. He took 
the wrench and, while Ez held the light, 
unscrewed the plug on the brake system's 





master cylinder. Then he peered within. 

“No wonder your brakes wouldn't hold,” 
Gus said. “You’ve lost just about all the fluid 
in the system.” 

Gus took the flashlight and inspected the 
lines and hoses leading to each brake. The 
two rear ones and the left front brake seemed 
okay. But when he came to the right front 
wheel, he noticed a small amount of the miss- 
ing fluid on the line. Closer inspection re- 
vealed a pin-sized hole in the hose through 
which the fluid had oozed. 

“There's a pinhole in that hydraulic line,” 
Gus said. “Have to replace the hose and add 
fluid to the system.” 

“That's funny,” Tom said. “When I started 
out the brakes weren't perfect but they at 
least worked.” 

“Nothing funny about that,” Gus said. 
“The leak’s so small that it didn’t cause your 
brakes to fail immediately. The leak probably 
began just about the time you started this 
trip. Each time you hit the brakes you lost 
some fluid. By the time you got here and 
went rolling down that hill, you just didn’t 
have enough fluid to stop the truck.” 

“Well,” said the lion tamer, “we got to get 
these trucks fixed, but how we gonna get 
‘em to your shop?” 

“My idea,” Gus answered, “is for you to 
catch Horace and then I'll drive you into 
town. I'll send a tow car out in the morning.” 

“That won't do,” Joe said. “I'm afraid we're 
gonna be late now. We're due to set up the 
show in Middletown tomorrow morning. We 
open at three in the afternoon.” 

“Can't you go get your tow car now?” 
Tom asked. 

“That wouldn't save much time,” Joe said. 
“He'd have to go get the car and then make 
two trips to get both trucks in.” 

“This is bad,” Tom said. “That canvas on 
my truck is part of the main tent.” 

“That's gonna be a mighty funny-looking 
show,” Ez put in, “with a big chunk of the 


main tent missing. Plenty of fresh air, 
though,” he added. 

“That's one of those things Old Man Gay 
won't think is funny,” Joe said. 

“Ever hear the story of the lame man and 
the blind man?” Gus grinned. “You two are 
in pretty much the same situation. Anyway, 
here’s how we'll get your trucks to the shop. 
Tom’s truck has power, but no brakes. Joe’s 
truck has brakes, but no power. Tom tows 
Joe and Joe’s brakes stop both trucks.” 

“That's what I call real smart,” Joe smiled. 

“But you're going to have to drive slowly 
and use a lot of caution,” Gus said. “Not that 
I'd recommend this if it weren't an emer- 
gency. You, Joe, will be in the rear. You'll 
have the brakes but you won't be able to see 
so well.” 

“Suppose I sound a long blast on the horn 
when I need brakes,” Tom suggested. 

“That's a good idea,” Gus agreed. 

“And keep the tow line tight,” Tom added. 
“Especially goin’ down hills. I don’t want 
that line to snap and let me go.” 

“Okay,” said Gus, “now get going. I'll lead 
vou to the garage. First thing in the morning 
we'll put two men on the job, and you'll be 
rolling by 10:30.” 


Who's Scared? 


As the two men busied themselves hook- 
ing up the tow line, Gus got into his car and 
slammed the door. But reaching for the 
ignition key, he felt hot breath on his face. 
Turning, he looked squarely into the whis- 
kered, yawning face of Horace, poked into 
the opposite window. 

“Horace!” Joe yelled. “You come here right 
now.” The lion crouched and Joe slipped a 
collar on him. 

Ez, who had watched the lion’s capture 
from a nearby tree, slid down and slipped 
into the seat beside Gus. 

“Say,” he asked, “what’s the matter with 
you?” 

“T...1...” Gus began weakly. 

“Haw, haw,” Ez laughed. “Gus Wilson 
afraid of a toothless old lion.” 

“Not as scared as you,” Gus retorted. “And 
I can prove it.” 

“Yeah? How?” 

Gus got out of the car and walked to the 
tree Ez had climbed. In a minute he was back 
waving something dark and floppy. 

“We'll leave it to the boys around the ga- 
rage when I show ‘em this,” Gus chuckled. 
“Maybe I was scared—but not enough to 
leave the seat of my pants up a tree.” END 
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Solder Smooths Auto-body 


By E. F. Lindsley 


UMPING out and refinishing will take 

care of many simple dents and nicks in 
the body and fenders of an automobile. But 
often you will encounter damage that de- 
mands filling and shaping with solder, per- 
haps in addition to straightening. 

Unless the damage is extensive, both kinds 
of repairs can easily be handled by a careful 
amateur. Tips on the straightening type of 
job were given in “Bump "Em Out Yourself” 
(PS, April "48, p. 168). 

You must resort to solder in several fairly 
common situations. Dents inaccessible from 
the inside‘ are most easily repaired with sol- 
der. Also, solder is a “must” when you want 
to hide weld beads in conspicuous spots, 
when you are repairing metal stretched too 
badly to be blended out, or if the metal has 
been filed so thin in previous repairs that it 
can't be worked. 

But before deciding that solder fits your 
case, give some consideration to the place 
where it’s to be used. Always try to avoid 
placing it in large quantities on an extensive 
flat surface, a fender skirt for instance. Since 
such parts generally are subjected to consid- 
erable flexing and vibration, a thick slab of 
rigid solder may eventually loosen. Areas with 
ample curvature to resist vibration are not 
so critical. 
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Tools and materials required for a body- 
soldering job in your back yard are not par- 
ticularly extensive. Ordinary bar solder can 
be used if it has a reasonable tin content. 

You'll need a wood paddle to smooth off 
the solder. Such paddles usually are made 
of a hard, close-grained wood. To prevent 
sticking while in use, the wood must be well 
soaked in paddle oil. This oil is available at 
an auto-body supply shop. If desired, tallow 
can be used in place of the oil. 

Body putty also may come in handy. In 
fact, there are times when you may find it 
possible to take care of some body and fender 
repairs entirely with this rather than solder. 


How to Do the Job 


To see how an experienced body repair- 
man works, jet’s tackle an actual soldering 
job and follow it through step by step. The 
example chosen, and illustrated in the draw- 
ings below, was a very sharp gouge in the 
upper front surface of a rear fender. This 
dent was inaccessible from inside and the 
metal had been stretched to the point where 
blending would have left a noticeable hump. 

Hammer, bumping dolly, and file are used 
first to restore the general shape of the fender 
as well as possible. Also, the surrounding 
lacquered surface must be cut back for a dis- 
tance of several inches with wet sandpaper 
to leave a bright, clean working area. 


Ashorp deep dentin front 
port of rear fender is kind 


of domoge requiring sol 
der. For how it is repoired, 
see drawings of right 
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Heoted dent is cleaned 
with steel wool dipped in 
soldering flvid. Paint is 
first sonded;off. Sheet os 
bestos protects finish 


Good tinning is essentiol 
A thin tinning coot is first 
flowed on and then xeured 
with steel wool to provide 
an anchor for the solder 


Softened end of solder bor 
is now jobbed into the 
dent of several points, 
leaving enough blobs of 
solder to fill the dent 





ents 


Before starting the actual soldering, cut a 
sheet of ordinary asbestos paper to match the 
curve of the fender-body juncture. Tape this 
to the side of the body. Remove the wheel 
and protect the brake drum and adjoining 
parts with cardboard to guard against acci- 
dental splashing with acid flux and solder. 

Once you have begun the soldering process, 
you should complete the job as rapidly as 
possible, not allowing the metal to cool be- 
tween steps. Therefore, it pays to have all 
necessary materials within easy reach. 

A good tinning job is the most vital step 
in successful body soldering. Haphazard tin- 
ning may cause solder to loosen. Using a gas 
or gasoline torch, apply heat over the entire 
work area. If the torch has a relatively small 
and concentrated flame, be sure to move it 
about constantly to get even heating. When 
the metal has been well warmed, grip a wad 
of medium-cut steel wool in a pair of pliers 
and dip it into a jar of acid-tvpe soldering 
fluid. 

Continuing to apply heat, thoroughly scour 
the work area with the flux-soaked wool. 
Repeat this operation until no traces of paint, 
rust, or welding scale remain. 

Still keeping the torch on the work area, 
hold a bar of solder near the flame so the 
fender and solder reach soldering tempera- 
ture about the same time. Smear the fluxed 
surface with ample solder and then use the 


Kept mushy by the flame When cool, soldered orea 
the solder is then leveled 
off to the contour desired 
A wood paddle socked in 


oil is used for this job 
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is dressed of with coo 
file or abrasive disk 
the surface is 
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cleaned up with fine file 


As first step in opplying o 
new finish, area 


with 


A 


with pre-prim 


Car scars that can't be fixed with a hammer will 


vanish under solder. Here's how to do it yourself. 


steel wool and pliers to spread it in a smooth, 
even tinning coat. Dip the wool in the flux 
as required. Because of the cooling action 
of the fluid, it will probably be necessary to 
apply more heat to hold the solder in a liquid 
state. 

Consider the tinning job satisfactory only 
when the smallest area is completely wetted 
with solder. Remember this is the foundation 
upon which you must build. 


Keep Heat on the Work Area 


And don’t put down the torch. Keep it 
directed on the dented area and again heat 
the bar of solder. This time heat the bar for 
several inches until it has assumed a mushy 
condition. Just before the solder is ready to 
flow, jab the softened end of the bar vigor- 
ously into the tinned area at several points, 
leaving behind ample metal to fill the de- 
pression. 

Manipulate the torch as required to keep 
the solder soft, but be careful to prevent it 
from melting and flowing off. At this point, 
the wood paddle is brought into use. 

After the paddle has been covered with 
oil, use forceful, trowel-like strokes to level 
the solder lumps to the approximate original 
contours of the fender. Do not overdo the 
paddling, but be sure the solder is forced 
into solid adhesion with all the spots it 
touches. Remember it is easier to work down 
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Tools and materials used in a body soldering 
job include these. A flexible shaft and abrasive 
disks are convenient but not essential. 


a high spot with the paddle than to file it 
down later. 

These steps conclude the actual soldering. 
Before going further, it is best to give the 
solder plenty of time to cool completely. Use 
your waiting time to wipe up any acid and 
spattered solder. 

Actual finishing of such a filled area must 
be done with extreme care. Otherwise, you 
may leave ridges and flat spots that will stand 
out in the completed job. 


Rock the File to Prevent Flat Spots 


When roughing down the solder, you can 
do the quickest job with a flexible shaft and 
a coarse abrasive disk with a flexible back. 
But in a home job, where time is no great 
factor, you can use an ordinary coarse file. 
Stop occasionally and clean the solder from 
the file. When you have approached the final 
contours, switch to a mill-cut file to smooth 
off any deep file scratches that you have left. 
Remember to rock the file along the curved 
surface to avoid leaving any flat spots. 


Powdered-Aluminum Paste 
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Wood paddle for smoothing down the softened 
solder can be made to these dimensions. Shape 


it from hardwood. It must be oiled before use. 





Before the area is primed, it must be neu- 
tralized to remove any traces of the acid sol- 
dering flux. Ordinary baking soda in water 
will accomplish this. Follow by wiping with 
the commercial cleansing agent recommend- 
ed by the manufacturer of the primer you 
have chosen. This step is important. 

From here on, the repair job follows stand- 
ard refinishing technique. It probably will 
be best to repaint the entire fender or panel 
on which you have worked. 

Remove the old wax and any oil with a 
commercial cleanser, sand down to bare 
metal, clean again, and mask any parts that 
will be in line with the overspray. 

After spraying with primer-surfacer, fill 
any small imperfections or file marks with 
body putty. Apply with a scraping action of 
a stiff piece of cardboard. When the putty 
is hard, wet-sand the entire area and spray 
with a finish coat or two. 

When the final coat has dried at least a 
day, go to work with rubbing compound. 
Follow this with wax. END 


Fills Dents in Cars 


New powdered-aluminum products with 
a doughlike consistency are now being mar- 
keted as a substitute for solder in repairing 
damaged auto bodies and fenders. 

These are applied cold with a spatula or 
similar tool, as seen at left. As the solvent 
evaporates, the metal hardens and can be 
filed or sanded smooth. The material is said 
to adhere well to a properly cleaned surface 
and to provide a good base for refinishing. 
Successive applications will build up thick- 
nesses of as much as an inch. Reynolds Metals 
Company, Louisville, Ky., aided in develop- 
ing the products. 





‘rame of Light 
otorcvele Carries 
Oil Supply 


en aap just short of 200 Ib... this 
little motorevcle introduces several 
husks 


it doubles 


novel features, Foremost is the main 


Made of 2” 


frame, steel tubing 


as an oil tank of 6-pint capacity. This helps 


cool the oil and gives the machine a sturd\ 
ck an appearance 

Developed by the Powell Manutacturing 
Company, Compton, Calit., to sell for about 
$250 f.o.b., the machine has a_ singel 
evlinder, S-hp, L-head With a 
weight-power ratio of 25 Ib. per hp., the mo 
Pop speed is 


Chicane 


torevcle has good acceleration 


Carburetor is designed tor quick and positir« 
choking to improve cold starting. Engine 
many standard automobile components, 


SCS 


engine has double flywheel and 
Kick starter is at right. Ma- 
gallon ot 


Four-cycle 
tluminum piston 


does 50 miles on a gasoline 


chine 
more than 60 m.p.h., and it does an easy 45 
for cruising. It has no gear shift. 

The clutch operates automatically, To 
start, vou merely open the throttle, To stop, 
vou close the throttle and apply the internal- 
expanding brake. There’s a telescopic front 
fork. Wheels are of die-cast aluminum and 
carry 4.00 by 12 tires. The 
on a single helical spring 


seat is mounted 
A cam-actuated 


tightener simplifies chain adjustment, 


ind engine 
compression 


Sturdy construction of the train 
is apparent here. Engine has a 


ratio of 5.8-to-1, piston displacement of 24 cu. in 
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Hauling a king-sized log is a simple matter. Some straddle trucks handle a 30,000-Ib. load. 


Odd-sob Trucks 
Straddle 
Their Loads 


Widest ever built by the Hyster Company, this 
truck is 11%’ across, 13’ high, and 16%’ long 


Two L-section shoes underneath carry the load 


in most ses. Engine raises and lowers shoes 


* 


-, YOU think a truck always carries its 
burden on its back, take a look at these 
vehicles, This kind. vom rally called a strad 
dle truck. tucks the load under its be ly and 
rolls awav. either forward or backward. at 
speeds up to 55 m.p.h. 

Materials handling around mills. docks 
plants is the 
trucks, Long 


ind the like 


warehouses, and industrial 

bigac st job done bv straddk 

objects timbers. girders, pipe 
are their special meat 

Straddle trucks usually are equipped with 
load-carrving shoes, L-section lengthwise 
members that support either a carrving plat 
form or the load itself In some Cascs slings 
are fitted instead of shoes 

All these 
the same facility that they go forward 
have fou speeds in each direction, others 
five, Maximum speed varies according to 
the designed use of the truck, 

Che vehicles shown here are products of 
the Hyster Company, Portland, Ore, Firms 
producing similar trucks include the Ross 
Carrier Co., Benton Harbor, Mich.. and the 


Gerlinger Carrier Co., Dallas, Ore. 


with 
Sore 


vehicles travel backward 


Chains drive rear wheels. Steering gear turns 
ill four wheels, making short turns possible 
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Adhesive tape is coated with a layer of tiny Shot-coated tape is cut to 2” lengths. Placed 
passes near ends of leaves, balls cut through tape to 


shot by this special machine. The tape 
as in sketch below. 


between two rollers, pressing shot in firmly. wear their own races, 


Studebaker hides on 
Ball-Bearing Springs 


_—s steel balls are now being used to 
reduce friction between the leaves of the 
transverse front springs on the Studebaker 
Averaging about .026” in diameter, they 
are actually hardened peening shot. 

Placed only near the tips of the major 
leaves, the little balls roll a short distance 
when the springs flex, For convenience in 
handling and application, the shot ar 
pressed into the sticky surface of an adhesive 
cotton tape. Through use, the hardened 
balls wear races for themselves in the spring 
surfaces 

Accompanying photos show how the in 
serts are prepared and applied. Shot-coated 
patches of tape are placed on four leaves of 


the Champion® springs and on five on the 


. ‘ Tape inserts are cemented to the major spring 
; ‘ rt 4 ep e pi ” : I - 
Commander®, Cement keeps the patches in eaves about %" from tip. Assembled springs 


position during assembly, are protected by fabric and metal covers 


Car Seats Become Twin Beds 


BuiLt to the order of Lowell Thomas, ]r.. 
for a trip through Iran, this station wagon 
combines the features of a trailer with the 
power of a four-wheel-drive truck. Thomas 





and his newscaster father are seen here 
checking the spare-tire compartment 
Features include bench-type seats that 
convert into twin beds, a built-in wire re 
corder, and a fold-down table, Canell Sta 
tion Wagons, Jersev Citv, N.J.. built the 
body on a Willvs four-wheel-drive chassis 
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ADAPTER 


EXISTING 
RESONATING 
CHAMBER 


Air cleaner with replaceable filter developed 
by Fram Corporation consists of parts above 
Cutaway cartridge at upper right shows filter- 


ing element, a new material called Framtex®. 
When dirt clogs the filter, an inexpensive new 
cartridge is installed, as seen in lower photo 


Air Cleaner Uses Filter Made of Milk Protein 


Surpius milk may soon help keep you 
automobile engine \ carburetor ait 
cleaner announced by the Fram Corporation, 


Providence. R. L.. 


clean, 


uses a “curled casein fila 
ment.” This is a fiber spun from casein, a 
milk protem under anew process developed 
by the Department of Agriculture 

\ dry filter, the Fram unit is designed for 
The 


oil is poured out and not replaced. The first 


use inside a standard oil-bath cleaner 


installation of the unit costs just under $3. 
Under filtering 
\W he nit 


clogs with dirt, poor engine performance 


normal conditions, the 


element is good for 5,000 miles, 
signals the need for a change. ( Fram asserts 
this is an advantage. since conventional fil 
badly 


Replacement cartridges, at about 


ters may not indicate when thev ar 
clogged } 
$1.50. contain a chemically treated element 
made of 80 percent casein, 20 percent wool. 


Heat-Sensitive Powder Opens New Thermostat 


BUTTERFLY 
VALVE 


j 
> 


SPRING 

YOKE 
A copper capsule 
holds the actuating 
element. At the set 
temperature, element 
expands, forcing up 
piston and counteract- 
ing a 20-lb. spring. 


TEMPER- 
ATURE. 
SENSITIVE 
ELEMENT 
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SEVERAL makes of new cars are coming 
through with an unusual kind of cooling- 
system thermostat, Its temperature-sensitive 
element is a powder-filled capsule instead 
of the usual bellows or bi-metallic coil. 

Developed by the Dole Valve Company, 
of Chicago, the new thermostat has a quick, 
positive action, Below opening temperature, 
a spring puts a 20-lb. pressure on the butte1 
fly valve, keeping it tightly closed and pro 
viding quick warm-up of the engine, At the 
set: temperature, the actuating element ex- 
pands, counteracting the spring. 

Although just breaking into the automo 
tive field. the new Dole DV® has had exten- 
sive use in automatic washing machines, It 
is also offered as a replacement unit for all 
makes of cars, 
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t Altered gas mask 
© fets sports divers 
‘ take im the scenery 
e - feet below surface. 

AS See page 168. 
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A dense, close-grained wood is best for this modern version of a very old kind of nutcracker. 


Wooden \uteracker 
Works Like a Vise 


Tap is made by drilling three equally spaced Tap the block carefully after drilling 13/16” 


holes half in screw and half in nut. File tooth pilot hole. Note that grain runs at 90° angk 
relief back of cutting edges, and remove burrs. to the hole. Hollow nut cavity with goug 


~ 
- 








By W. A. Conway 


ERE’S a project that can be either a com- 
paratively simple job or a test of your 
whittling skill, It all depends on whether 
you employ a screw-cutting lathe or die to 
form threads on the nut-cracking screw— 
or carve them carefully by hand. 

In any case, Of course, you'll need a tap 
for the internal threads, You're all set if you 
own a tap for a standard 1”-8 V-thread. If 
not, you can make a tap from a hex-head 
cap screw and nut as shown in the photo on 
the opposite page. 

Wild thorn-apple wood was used to make 
the nutcracker shown, but hard maple, burl 
walnut, or similar woods would be fine, Cut 
a block ' with the grain 
at right angles to the screw hole. You can 
with drills, and 


Lk” by 34” by 34” 


rough out the 
then finish 

After tapping, shape the block by sawing 
and carving. Lay out the lines of the pine 
apple pattern with a pencil. Form the dots 
with a knife point or twist drill 

\ blank for the 
whittled 
on a wood lathe. Be 
portion is straight and exactly 1” dia. 

At this point, you can resort to a screw 


nut cavity 


with a gouge and sandpape1 


screw and handle can be 


from 12” square stock or turned 


sure that the screw 


cutting lathe—or perhaps make a die out of 
the hex nut you've already drilled, But if 
you like whittling, carving the threads pre 
sents a real challenge. 

For this, cut strips of tough paper exactly 
<” wide. Blacken one edge with ink. Then 
cement the end of a strip to the screw blank. 


! 


Strips of paper 4” wide, wound in a tight 
spiral around blank, provide guide for 
lishing the thread lead. Mark with sharp knife. 


estab- 


Wind the strip carefully and tightly in a 
right-hand spiral around the blank with the 
edges just touching, Repeat until blank is 
covered, 

With a sharp knife, cut into the blank 
between the paper edges, This will estab- 
lish the lead of the thread. Whittle out along 
this line a little at a time, As the thread 
takes shape, check by fitting it into the 
tapped body. To find tight spots, vou can 
rub the thread with chalk or soft pencil and 
observe where smudges occur, 

Carve the leaves on the handle in shallow 
relief, On light-colored woods, the handle 
can be stained green and the body maple to 


give a natural pineapple coloring, Other- 


wise, apply several coats of boiled linseed 
END 


oil, Then wax well. 


Carve the threads by cutting just a little at 
a time. Check progress by turning into tapped 
body. Finish up with a small triangular file. 











Simple conversion of surplus Navy gas mask makes 


possible underwater jaunts to a depth of 30 feet. 


Walking 
Cnder Water 


By E. BR. Cross 
: Director. Sparling School of Deep Sea D ng 
Photos by Don English 


Beene homemade diving outfit, built 
around a surplus Navy gas mask. has 
been used for spear fishing, exploring the 
bottom, and making submarine photos. 
Boatmen have used it to inspect and clear 
fouled propellers and free clogged intakes 


b 
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The same mask can be used two wavs. 
In one, a hose from a pump on the surface 


either hand-operated, as shown on the op 


posite page, or motor-driven—supplies the 


diver with air, In the other, a compressed 
air tank is strapped to the diver’s back, free 
Both 


water, 


ing him of a topside air connection, 
outfits are designed for shallow 
They're practical only for depths to 30 feet 

We've found the use of a hose for an ait 
supply more convenient and practical than 
bottled air. The diver has more freedom of 
movement without the tank strapped to his 
back, and he can stay down for longer pe 
riods, An air bottle of the size shown, with 
a 2,000-lb, working pressure, will supply a 
diver for about 20 minutes. 

Besides the gas mask, here are the parts 
that went the outfit: Army 
belt, ox, gen hose, nonreturn (check) valve 


into cartridge 


T adapter, small piece of gasket rubber, and 


the tools shown in the photo at right 

The Army cartridge belt is used to carry 
lead weights. By adjusting the number of 
these weights to suit his buovaneyv, a diver 
can attain almost complete freedom of move 
ment, Swim fins worn on the feet speed 
movement through the water, 
turn, or check, valve was inserted between 
the 1 adapter and the air hose, Once ai 
has entered the mask. the nonreturn valve 
prevents it from escaping back into the hos 


The nornre 


if pressure from the surface should drop 

Although the flutter 
could have been used as an exhaust, it would 
let the air bubble up in front of the mask 
obscuring the diver’s vision. For this reason, 
we removed it and closed the connection for 
the valve with solder. The air then exhausts 
around the top edges of the mask, giving the 


valve on the mask 


diver unimpeded vision, To make a stronge1 
more watertight seal, the thin plastic dia 
phragm was removed from the front of the 
mask and replaced with gasket rubber. 
We generally use a hand pump to supply 
However, when we switch to a 
regulating 


the diver, 
gasoline-driven 
valve is inserted between the T adapter and 
nonreturn valve. 

There are three sources of air supply for 
the converted mask: power-driven 
pressor, hand pump, and high-pressure bot 
tle. For sports divers, the cost of labor for 
hand pumping generally is not an important 
consideration, This is strictly a team sport 
and we dive as a group. Two people pump, 


compressor, a 


com 


one tends the life line and air hose, and one 


dives—rotating until all have dived 


Here are basic materials and tools used in 
converting surplus Navy gas mask to’a diving 


outfit. The hose that supplies air is not shown 


COMPRESSED-AIR 
TANK 


Alternate conversion uses air tank on diver’s 
back. No surface connection is necessarv but i 


life line to belt is strongly recommended 
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1. First 
flutter 
solder 


conversion was to 
to close its c 


corrugate d 


step in 


valve and 


Next, the 


TOTHWON ¢ 


nnection with 


tubes were cut 


Because of this availability of personnel, 
at hand pump Is the most popular au supplh 
Three pumps suitable for sports diving are 
the Morse No. 15 (shown in use on pace 
168 the Morse No, 17. Miller 
Dunn No, |, Any of these will supply suffi 
cient air for a mask to 
depths of 25 or 30 feet. These three pumps 


and the 


diver wearing a 


are available as government surplus for 
about $30 or $35 each. 
Here are hints 


two on operating hand 


disk, and dia- 
reassembled and unit 
Next. the ends of the J adap- 


ring, metal 


3. Diaphragm, 
phragm retainer then wer 


SscTCWe d in pl i 
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ind seventh ridges as shown. The 


rigid connection tor 


n sixth 


sda rter hoses 


betwee 
assure tL Hore 


. adapter, nonreturn valve, and air hose. 


pumps, First, a small tank between pump 


and diver acts as an air dome, leveling out 
pulses and giving a more even flow of air 
Connect the hose from pump to tank and 
tank Second, the full 


stroke of the pump. 


from to diver, use 


Gasoline-driven compressors suitable fon 


shallow diving are also available but ar 


much more expensive, Electric-driven com- 
recommended for 


pressors are not use 


around water. 


ee 


ter were inserted in the ccrrugated tubes. They 
were forced well up into the tubes and secured 


as shown in the photograph at the right 





2. Thin plastic diaphragm was removed by 
unscrewing diaphragm retainer and removing 


metal disk and ring. Circle of gasket rubber was 


\ diver using the mask should have about 
1.5 cu. ft. of air per minute, delivered at a 


pressure slightly above the pressure existing 


at the depth where he is. As most diving 
will be in water 15 to 30 feet deep. a diver 
needs about 3 cu. ft. of air a minut 

It's desirable to have a gauge at the pump 
or tank, The pump should be worked fast 
enough to provide about 5 Ib. more pressure 
than the diver actually needs at anv particu 


lar depth. In salt water, depth times 445 


1. Tubes were wrapped with two turns of fric- 
tion tape and wired. Tape prevents wire from 
cutting tubes. Third turn of tape covers wire 








rhis 
much 


cut to fit diaphragm receptacle exactly. 
rep!acement makes for a stronger and 
more watertight seal at front of mask 


equals the pressure needed. In fresh water, 
depth times .435 gives the required pressure, 
For example, if a diver is at 25 feet in salt 
$45 equals 11 Ib Add the 
5-lb. extra margin to that and vou have 16 
lb., the should 


maintain for a diver 


water, 25 times 


pressure the 

at 25 feet. 
outfit—the 
the nonreturn valve was 


gauge 


pump 


In building our second one 
with the air bottk 
replaced with 


This permits air to enter the mask 


an automatic demand-tvpe 
regulator. 


to give smooth surface. Final step was to screw 


nonreturn valve into T adapter and connect y 


tir hose to nonreturn valy« 
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u the diver inhales, greatly con- 
serving the air supply. You'll notice in a 
photo on page 169 that we inserted an air 
gauge and bypass valve between the tank 
and regulator, The gauge, of course, shows 
the amount of air—in terms of pressure—re- 
maining in the tank. Normally closed, the 
bypass valve is a safety measure. If the 
regulator should fail, the bypass valve can 
be opened slightly to allow a flow of air to 
the diver. High-pressure hose is used. 
Note in the photo that the regulator was 
placed at almost the same level as the air 
inlet to the mask. If it were much lower, 
the greater water pressure there would allow 
a continuous flow of air to the mask. 
Quick-release buckles were used on the 
harness supporting the air tank. There are 
three of these, one at each side and one on 
the belt. If the diver should get into trouble, 
he merely has to flip these three buckles, 
slip the mask from his head, and swim to the 
surface, A life line, attached to the harness 
rather than to the diver himself (for speed in 
emergency is used even with the 
self-contained unit, With the other one, the 
line is taped at frequent intervals to the hose 
We have used these units in exploring the 
gardens at Catalina Island and for 
When we are 


only wih 


CM apes 


arin 
underwater photography. 
boat becomes the center of at 


want to trv their 


diving, ow 
traction, Visitors usually 
hand at submarine exploration, Those who 


demonstrate that they are expert swimmers 


dive, first win one of us, and then alone. 
It’s a good idea for the diver and his top 
side compamons to arrange a system of 
signals. Tugs on the line usually are used. 
Here’s the code Navy divers use: 
FROM TOPSIDE TO DIVER 
pull Are you okay? 
pulls Go down 


3 pulls Stand by to come up. 
pulls Come up 


FROM DIVER TO TOPSIDE 


pull i am okay 

pulls Give me slack 
pulls Take up my slack. 
pulls Haul me up 


The unit using the high-pressure bottle 
was built for about $60. Cost of the other 
outfit was somewhat less since we didn’t 
need a tank, gauge, regulator, or harness. 

By following a few rules, we find that 
even inexperienced divers (including an 11- 
year-old boy and a 65-year-old woman) can 
use these outfits with complete safety. An 
important point about which we always cau- 
tion novices is to breathe normally while as- 
cending. And, if the masK is accidentally 
pulled from the face, to exhale while as- 
cending. A diver shouldn’t hold his breath 
while rising because air taken into the lungs 
under pressure would expand with reduced 
his might cause air em- 
However, 
unless the 


wate! 
bolism or rupture of the lungs. 
this danger wouldn't be great 
diver had his lungs completely filled with 
air when he started up. We also always 
avoid tricky tidal currents, END 


pressure. 


Musical-Note Shelves Cut from Colored Plastic 


Cur in pairs from colored plastic, these 
knic kknack she lve S are an Casy 
Choose plastic 


musical-not 
project for a single evening 
to suit the 
which the shelves will hang. 


The shelves shown below were made from 


color scheme of the room in 
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wer 


i” sheet plastic. For the job, you need only 
a jigsaw, files, and emery paper. 

Following the squared drawing, lay out 
each part on the protective paper of the 
plastic, Saw along these lines with the paper 
still in place. Finish with a file and smooth 
the edges with emery 
paper to give a frosted 
appearance, If equip- 
ment is available, a 
groove cut for the shelf 
piece will strengthen 
the joint. Cement with 
glacial acetic acid or 
ethylene dichloride. A 
nail through a small 
hole drilled in the top 
of the note suspends 
the shelf.—J, Jachim- 
owicz, Washington, 


D.C. 





Copper protects floor timbers of open porches 
Note sheet copper cap 


from seeping rain water 


Home Repairs 
ou Can Make 
With Copper 


By Harold R. Terpeny 


DOR lots of handyman repairs, sheet metal 
will do a better job than any other ma- 
terial. Perhaps the best all-around repair 
metal is sheet copper. It’s easily worked be- 
cause of its softness, and it'll never rust 
Suitable sheet copper can be bought from 
roofing supply dealers and many hardware 


y 


sett 
Re 
r 


on brick pier. This keeps water from working 


its way down into the mortar and loosening it 


A convenient kit of 10 light-gauge 
18” copper sheets is packaged by 
Inc. Also in- 
200 bronze nails and 


stores, 
18” by 
Revere Copper and 
cluded in the kit are 
instructions for flashing roof valleys, chim 


Brass, 


neys, doors, and windows. 
You can save vourself work and mOneYS 


by covering the floor timbers of an open 
porch with copper. Rain is a deadly enemy 
of porch timbers and replacing them can be 
a costly job, Either when building or repair- 
ing porches, cut strips of copper 1” wider 
than the thickness of the timbers. 
usually are 2” stock, Bend the strips into U- 
shaped caps and lay them atop the timbers 
with the ends butted together, Smear the 


with a heavy coat of roofing 


These 


timber first 
cement and press the copper on top of it. 
Be sure to use roofing cement, not roof coat- 
ing, When the flooring is nailed down, the 
cement seals the nail holes in the copper. 
You 
pinning for your porch, 


Many 


columns 


now have a water-protected under- 


porches are supported by_ brick 


Rain blows in, runs down between 
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= INSERT UNDER 
“\ SHINGLES 


Pras eo . | 
en 
Wt eae 
Gutterless buildings drip water over doorways 
Strip of copper, bent as shown and inserted un- 
der shingles guides water t either sick 


Copper covers holes made by birds or squir- 
rels Patch is not nailed but set in roofing ce- 


benny Her | place 


it's being tapped int 


tected 


Posts last much longer if tops 
from rain. which otherwise set 
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the floor boards, and eventually weakens the 
mortar between the bricks. The mortar be- 
gins to crumble and the top few courses of 
bricks 
pier, When repointing old piers, cut a sheet 
of copper to cover the top, Make it 2” wider 
all around than the top of the pier 
jack up the timber a trifle and slip the sheet 
in place, Bend the sides down around the 
top of the pier, New piers should be capped 
betore the timbers are laid. 

\ copper cap on a chimney top also is a 


become loose, leaving an insecure 


Then 


good investment, The top courses of bricks 
eventually become loosened as rain works its 
way down into the mortar, Drawings and 
photos on page 176 show vou the construc 
tion of a chimney cap. After bending the 
four sections of the cap, lav the short pieces 
on the bench, fit the long pieces, and solder 
the joints. To hold the cap in place, spread 
roofing cement on the chimney top and press 
on the cap. 

Holes in the outside trim of a house 
be patched with copper. Sometimes a bird 
or squirrel will make an entrance into the 


may 


eaves by using a small hole or crack as a 
starting point. Cut a piece of copper to over 
lap the hole by about 4” on all sides, if pos 
Place the copper over the hole and 
mark around it with a pencil, Apply a coat 
of roofing cement around the hole, keeping 
a little inside the pen il line, Before sticking 
the copper in place, wash it thoroughly in 


sible. 


vinegar so it will take paint, Vinegar re 
moves traces of oil or grease on the coppel 
Chen press the plate into the cement, Use 
kerosene to wash off anv cement that may be 
squeezed out around the pat h Pou hy tp 
the job with paint, 


Copper patches are especially good if 


tabs are bent down around 


nails driven through tabs hok 


Right 
Bronze 


ps t p 


i 





Garage doors, because they frequently stand 
open, are subject to rot from water along the 


hole covers molding as well as a flat piece of 
trim. The copper can be bent to fit the con 
tours of the molding. 

Cellar doors frequently let rain in, either 
at the juncture of bulkhead and wall, or at 
the door line. The pheto at the bottom of 
this page shows one solution. If possible the 
flashing should be inserted when the wall 
shingles are installed, but you may be able 
to loosen them enough to get it up under- 
neath, Instead of the curved wooden strip 
to carry off water, the %” section of the 
copper sheet could be made about 3” wide 
and bent up at an angle along the lower edge. 

Tops of garage doors take a beating from 
the weather, Since at least part of the tops 
are end grain, they don’t take paint very well 
and are prone to rot. A tight-fitting cap of 
copper will protect them. 

Posts will last years longer if the tops are 
—_— —_ 
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Leaks in cellar hatehways can be st« any by a 


flashing bent up of copper. Strip is best fitted 


ene 


top edges. Copper caps keep water out. Apply 
the cap with roofing cement and bronze nails. 


Holes in woodwork gnawed by mice or rats 
can be permanently and securely sealed with 
patches of sheet copper. Nail in place. 


renewed. Curved batten drains the water away. 
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WIDTH OF 
BRICK 


~CuT 


WIDTH OF 


BRICK 


bent up in four sec- 
where to make bends 
are fitted and 


Caps for chimneys ar 
tions. Drawing shows 


ind cuts. The four sections 


To make a post 


protected from the weather 
the diameter of the top and 
icircie 4” larger on a piece of copper. 


Ip, mMeoasure 
scribe 
vg the same center, draw a second circle 
ger than the first circle. With tin snips, 
cut slits in from the circumference of the 


outer circle to the circumference of the inner 


down to 45 


negotiate on 


Termite shield. Edges a 
(which termites 
sheet. Sills 


ingle 
underside of guards 
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soldered together and then placed on the chim- 
ney. Top bricks of unprotected chimneys fre- 
quently work loose as rain weakens mortar 
circle. Place the cuts about 1” Put 
the cap atop the post and bend down the 
tabs. Drive a bronze nail into every third 
or fourth tab and watertight 
cover that'll prevent rain from soaking in 


apart, 


vou have I 


shields are another valuable us¢ 
for sheet copper. Install the shields on top 
of brick or concrete foundations, Cut the 
copper 1” wider all around than the top of 
the foundation. That leaves ” on all sides 
Bend these 4” extensions down 45°. Termites 
can’t crawl on the bend in the underside of 
the copper. To install the shield, lay it on the 
foundation and set the sill on top of it, 

Sheet copper—if it goes well with the color 
scheme of kitchen 
board covers and splash boards 
effects include hammering. 
darkening, and patterning with steel wool 
\nother use & as a drip pan for an oil heater 
lurn up the sides of the pan about 4” 
solder the joints. 


Permit 


makes nice drain- 
Decorative 


youl 


chemically 


and 
END 





rocery Carton 
ecomes a Cabine 


TT HE humble corrugated carton that you 

can pick up at the corner grocery has the 
makings of a surprisingly sturdy utility cabi- 
net. Especially handy in crowded or tem- 
can throw it away 
when move—it 


porary quarters—you 
without 
will also serve in the kitchen, porch, base- 
ment, summer cabin. It costs 
nothing or close to it and, when coated with 
t high-gloss enamel, looks quite shipshape. 

In addition to the carton itself you will 
4” composition board 


To this one or two 


compunction you 


garage, or 


need a sheet of %” o1 
to reinforce the back. 
shelves are attached with angle brackets. 
The back stiffens the carton, permits easy 
mounting, and carries most of the load. 

Cement or glue the back flaps closed and 
fold in and glue the short flaps in front. The 
longer front flaps are used as doors. After 
placing the back panel and shelf or shelves 
in position, drive a couple of nails through 
the cardboard into the shelf ends. 
cabinet knobs mounted on 2” by 2” ply- 
wood squares are fastened with screws from 
Cabinet catches are attached to the 
knob-mounting squares and the underside 
tf the shelf. 

Paint the cabinet inside and out with an 
enamel undercoater. When dry, steel-wool 
every part smooth and apply a high-gloss 
enamel. Edges are trimmed with decorative 
cloth tape, which can also be used to rein- 


Arthur C. Miller 


sides 


inside. 


toree the door “hinges.” 


\fanhattan, N.Y. 


Back flap-. if not already secured, should be 


glued or cemented together (left). In front 
the short flaps are folded in and glued, whik 
doors A shelf (center 


the long ones become 














is attached to a composition-board back panel 
that stiffens the carten and holds much of the 
load Expose d edges ot the cardboard are CcOoV- 
ered (right) with decorative cloth tape 


juty 1949 |] ] 








Aluminum edging and a plastic top trans- 
formed this small folding table into an attractive 
piece of furniture. Flush molding was used. 


Guided by strips of adhesive tape, hacksaw 
blade cuts hard-pressed, laminated sheet plastic. 
Rough edges can be dressed smooth with a file. 


Fastening molding around table top. Thick- 
ness of this edging required mitered corner 
joints. Drawings show three types of molding. 
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How to Put 
Plastic Tops 
on Tables 


\ ODERNIZING old table tops is a snap 
with thin sheet plastic and either metal 
or plastic molding. Besides the covering ma- 
terial and edging, you need only a couple of 
simple tools to trim the plastic to size. 


Use a hard-pressed, laminated sheet plas- 
tic—such as Micarta®, Formica® or Polatex®. 
This is the type widely used to cover tables 


and counters in lunchrooms, It has a high 
resistance to scuffing and scratching and is 
not harmed by most things that come in 
contact with table tops. 

While you have a choice of molding styles, 
try to obtain the lipped type. It extends 
over the plastic top for a fraction of an inch 
and will help hold down the edges of the 
sheet. The molding on the table pictured 
at the top of this page wasn’t this kind, but 
was a rather thick beaded strip. I mitered 
the corners because of the thickness of this 
molding. However, thinner metal can be 
bent around corners, particularly if they are 
rounded a trifle. 

Flush-tvpe molding can be installed be- 
fore the plastic. Lipped molding should be 
fastened in place after the plastic has been 
applied but before the adhesive between 
plastic and table top has set. Of course, the 
bare table top should be flat and sanded 
smooth, 

The plastic can be cut with a hacksaw 
and the edges smoothed with a rasp or file 


Glue is spread with paddle. Shallow notches 
in end of paddle leave glue in ridges that 
flow into uniform film when plastic is applied. 





A block plane will cut down the edges faster 
than a file, but you'll have to resharpen the 
blade frequently. It’s desirable to use metal- 
working tools because plastic tends to dull 
woodworking. edges, 

Anchor the plastic with casein, resorcinol, 
or phenolic-resin glue. Spread it smoothly 
over the top and lay the sheet over it. Apply 
clamps, or weights on the plastic. 
Sandbags. blocks. or buckets of 
sand will do as weights. Be sure the pressure 


place 


concrete 


is evenly distributed over the sheet. Leave 
the weights or clamps on at least overnight. 
Walter E. Burton, Akron, O. 


Reflector Makes Lamp Shade 


mt 


TRANSLUCENT plastic 
reflectors, intended for 
use in indirect-lighting 
lamps, can be made 
into attractive lamps 
themselves, Purchase 
the reflector together 
socket, 
plug, and either a 

gooseneck and base or a spring clamp. You'll 


with a cord, 


find that assembly consists mostly of wiring, 
since the reflector is already threaded for the 
socket, Such a lamp prov ides direct light fon 
reading and a soft light throughout the room 


Philip L. Cuskley, Boston, Mass. 


Pipe Supports Shelves 


You can save vourself the expense of 
brackets for heavy shelves in the shop, ga- 
rage, or atti by substituting pieces of old 4” 
pipe, Cut the pipe to length and bore holes 
in the studding to take ends of the pipe sec- 
tions. The shelf may be fastened to the pipe 
with metal straps, as shown in the drawing 


Victor H, Lamoy, Upper Jay, N.Y 


Tight clamping is important even if, as here 
vou have to use any available assortment of 
lamps. Weights mav be substituted for clamps 


Deep-Throat Bandsaw 


Tue unusually deep throat—184” from 
blade to frame—is a feature of this bandsaw 
manufactured by the Owen Pattern & Foun 
drv Co.. Nortolk. Va. It's made possible by 
i third wheel and a triangular bladk 
unusually 


span 


lo permit acute angle cutting 


without reversing the lavout, the table may 
be tilted 30° inward and 45 
skip-tooth, metal-cutting blade, moving at 
8” thick 


outward, The 


3,200’ per minute, cuts wood up to 
and metal to 24” thick, Plastics also may be 
worked on the saw. which operates on a 


\ bench model. less motor, is 
OT 


's-hp. motor, 
priced at $ 
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What's Your 
ngenuity 
uotient? 


Those two skeletons you sce doing 
a sllapps tap routine on my television screech 
What happene d was that 
television set had so much glare that 
demanding 


arent really there. 
our 
free-loading guests wer 
sunglasses. Since the set already had set me 
back a nice piece of change, I didn’t feel like 
laving out more dough for a filter. Instead. | 
bummed a big undeveloped X-ray film fron 
a lab and dunked it in hypo to clear the 
It has a nice blue tint that’s fine 


John H. Wilmes. Chicago. 


even 


emulsion 
as a filter 


ntti "st —_s e —— (Aloatliltnn 


4 


I wasn’t hunting $cround squirrels 
when I fired down the The reason was 
that our fishing-club’s water supply ran out 
when the after 
vears of I removed the pump an 
fired several rounds from a .22 rifle down the 
30-foot That blasted holes in the 
sand packed at the bottom. Now the well 
before.—W. J 


We 1] 


well mvsteriously went drv 


SeTV Ice ] 


causing 


gives more water than ever 


Kaiser. St. Louis, M 
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Os well that ends well, but for 
a time I was stumped. The problem was to 
pump oil out of an underground tank to an 
Then 
along came the ice-cream man. He didn't 
have a pump either. but what he did have 
turned the trick. I stopped up the vent of 
the buried tank and plugged its filler open 
The pipe inside this 


and | had no pump 


elevated one 


ing with a pipe fitting 
ran from near the bottom of the buried tank 
up to the elevated one. But first we dumped 
some pieces of dry ice from the ice-cream 
truck tank As the carbon 
dioxide was released, it built up 
that forced the oil up through the pipe 
R. C. Harrington, Kingsport, Tenn 


into the lower 


pressure 


My ear needed work under- 
neath. and I couldn't see mvself doing 
the job Hat on mv back. I took the doors off 
the concrete-block bulkhead and used it as 
1 ramp.—R. E. Tibbetts, Worcester. Mass 





Have you pulled off a smart one lately? We 
will pay for acceptable contributions show- 
ing ingenious solutions of problems in the 
home, shop, garage, cr camp. It doesn't 
metter if it's wacky—if it works. Use gov- 
postcards only. Contributions can- 
ledged or returned 


ernment 
not be ackno 














Ins and Outs 


al Scrollsawi 


For intricate cutouts the jigsaw is 
in a class by itself. And it’s versatile 
enough to handle many other jobs. 


By Edwin M. Love 
| Pe prencs cone yen of craftsmen have en- 


I tertained themselves with sawing lace- 
work projects from thin wood, using hand- 
powered saws. Though ornate work seems 
to have gone out of fashion, the modern 
equivalent of the old bracket saw is gaining 
popularity in the home workshop. Besides 
hurrying the production of such traditional 
pieces as what-not shelves and saw-pierced 
boxes and grilles, the motor-driven jigsaw 
has opened new challenges to your skill in 
making plaques, silhouettes, and heavier 
projects such as signs made of cut-out block 
letters. 

Solid wood is still good for many jobs, 
but plywood and = grainless composition 
hoards are tops for intricate cutting. Equal- 
lv useful are plastics and the softer sheet 
metals. 

lrue scroll cutting is an extension of the 
methods used in cutting circles with the jig- 
saw described in a previous article (PS, 
Sept. “48, p. 202). Add a few extra tricks 
for getting around corners and saving time, 
and you are equipped for any kind of de- 
sign that comes along. 

Laying out the work usually consists of 
tracing an outline pattern onto the piece to 
be cut. Many times you'll obtain full-size 
patterns that can be traced off directly with 





ee le BS 
1. Make a full-size drawing of the pattern and 


trace it directly on the work with carbon paper. 
Use a compass to make a radius or circle 


2. Complete circles are easy to cut out. If you 
use an expansive bit in the drill press, make 
sure the work is clamped down securely. 
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acini 


hol 1. 
COTneCT 
cut back 


3. An accurate § starting 
lrilled tangent to two lines al 
lows the saw blade to. strike 
out along either side line 


Swill 


To « nlarae 


Fig. 1 


carbon 
al grid ot 


pauper, as in 


draw squares 


smalles designs, 
through thi 


re sponding set of squares to a larger scale 


part to be copied make a cor 


square for square 


and copy the picture 
The 
line is to fold a sheet of tracing paper down 
the middle and draw half the pattern on 
either side of the center line this 
off, then flop the paper over and repeat the 
half pattern on the other side. A template 


IS good when vou have to copy the same 


easiest wav to make a symmetrical out 


Tr uce 


pattern repeatedly 
Holes must be made to admit blades to 
When the cutout is a 


can use an 


inside cutting lines 
you 
sawing altogether 


CNPAULISIN ¢ 
bit and eliminate If vou 
do, make the work is clamped down 
ind take it easy to avoid splintering 
More often vou'll make room tor th 
blade by drilling small starting holes. Lo 


cate 


compl te circle, 
sure 


Suv 


several of them in the waste near the 


8. Sharp curves and small space call for finer 
blades that must be gripped in the top chuck 
is well as in the one below the table 
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Before reaching a sharp 


wz 


tlong the 
aw 





5. Then it’s easy to conn back 
and cut to the corner first from 
sick ind then from the 
»overcut 


around and 
adjoining om 
other Ke ( ireful not t 


iv the wast 


in the clear, no 
Bet 
isa hole 
(Fig. 2) 
out along either 


So long as vou stay 


in location is needed. 


line. 
great accuracy 
ter still (but requiring more care) 
that two 
Here the blade can. strike 
side. When the corner is an arc 
a corner hole of corresponding radius does 
the triple job of giving you two tangent 
radius 


lies tangent to lines 


of a circle, 


cutting lines and a clean, finished 

Whenever vou can, use 
stiff, fairly wide blade that is clamped only 
in the It saves time in remo, 
ing and reclamping the 


Larger 


al saber black al 


lowe I chuc k 
end when 
cut 


will 


upper 
blades faster 


but thes 


( hanging holes. 


and are easier to steer not 
negotiate sharp curves 

Work on either the left or the right of 
the hole, whichever is more convenient. To 
saw a sharp angle with a wide blade, scoot 
around a cornet and COTLIC back on the op 
posite line (Fig. 4). After trimming away 


the bulk of the waste. come in from both 


9. To make a beveled cut, angle the table 
The cutout can be wedged. into the hole either 


in relief or recessed below the surface. 





6. Test the table for squareness by taking a 
trial cut in Move the cut end to the 
other side and see if any gap shows. If the 
tabl there won't be any 


scrap 
IS sqpuare 
point or corner (Fig. 5). With 


blade vou can follow one line 
Staying carefully in 


sides to the 
a narrowet 
right into the corner. 
the waste, nibble out just enough material 
to form a turning radius for the blade, and 
then saw out of the corner along the othe: 
Small blades are 
sharp or the 


line. required when the 
curves are small 
Chuck both ends with enough tension to 
prevent buckling on the upstroke. 

In inserting a blade through a hole for an 


space 1s 


inside cut, some craftsmen prefer to loosen 


the upper chuck and enter the blade from 


the underside of the work. Others find it 
easier to clamp the blade first in the top 
chuck and thread it through the. starting 
hole from above. With this second method 
it’s harder to center the lower chuck. 

No matter how closely you follow the 
line, there will be many cases where your 
work will be wasted if the blade and table 


ure not exactly square. The most obvious 


10. In order to wedge the cutout, it is essen- 
tial that the work remain on ene side of the 
blade. Reversing direction spoils the effect 





7. Aligning the blade is also important 
cially with saber blades that don’t use the 
upper guide. The test block must have a 
squared base and a kerf exactly 90° to the base. 


espe- 


example is when you are making exact du 
plicates by cutting a stack or pad of thin 
Any angle off the verti- 
cal will cause a noticeable difference in the 


pieces at one time. 


size of the top and bottom pieces, 

lo check tor squareness of the table, set 
it by eye and clamp it just tight enough to 
hold the setting. Make a test cut on a piece 
of scrap—preferably fairly thick — stock. 
Move the cut end around to the other side 
of the blade and see if it squares up (Fig. 
6). Using both the lower and upper blade 
guides will help in making square cuts. A 
jig for blade alignment is pictured in Fig. 
“¥ Square the base of a broad wood block 
and saw a kerf exactly 90 

Fine blades are essential when vou are 
Figure 


to the base 


cutting to a line that has no waste. 
8 shows such a case. The piece being re- 
moved will later be pushed into the open- 
ing until it is wedged. Here it is imperative 
that the cut not be square. Tilt the table 


11. An auxiliary table made from a smooth 
board will keep small work from falling into the 
blade opening. Clamp the board to the table 
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A broken piece of a cabi 13. Sanding attachments 14. A round file revolving in 
net file clamped in the lower are even better. Nut on top a drill press is also good, espe 


chuck can be tightens the sandpaper sleev« cially on curves. but it won't 


used to smooth 


Cut the tang to fit. 


edges 


ind set the hold-down parallel, if it is ad 
Bore the hole at the 
as the desired bevel, making it 


justable entrance 


StI Tie andl 
only as large as necessary to enter the blade 
that a 
will project is determined by the 
and the thickness of the 
to determine this is 
Figure 9 


The amount recessed or raised 
prece 
wgle of bevel 
blade. The 
by making test 
shows how the cutouts fit the holes 
After establishing the bevel angle, th 
most nnportant consideration in shaping a 
is to keep the direction of cut uni 
form. It doesn’t make any difference wheth- 
er the work is on the left or the right of the 
lylaacle 


throughout The 


best way 


cuts In scrap 


we clue 


so long as it stays on the same sid 
wrong wav of doing this 
iob is shown in Fig. 10, and a cross section 
# the resulting cutout makes it clear why 
the prece can nevel be wedged 

Jigsaw blades are always inserted with 
the teeth pointed to cut on the downstroke 
On very small work such as brooches, pins 
indi novelty cutouts, the blade may tend to 
drag small pieces into the blade opening in 


the table. To avoid this, make an auxiliary 


15. Pads of stock bradded together allow vou 
to make identical cuts in a number of pieces 


Sandwich thin metal in wood for rigidits 
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by expanding the core. get into tight corners, 


from anv large, smooth 
Composition board is par- 


Run it 


table (Fig. 11) 
piece ot wood 

ticularly good for this 
partly into the blade, 


purpose 
clamp it down. and 
use it work. In time 
the saw will chew away the opening, mak- 
ing it larger than you want. No matter 


as a table tor delicate 


Simply cut in another inch or so to make a 


brand-new opening. 

Much of your scroll-saw work will come 
from the blade so smooth and true that no 
edge sanding will be necessary. Where it 
is needed it efficiently by 
chucking a broken piece of a cabinet file, 
as in Fig. 12. Grind the tang and sides to 
fit the chuck. If you have one, 
attachment (Fig. 13) also will do the job 
\ file used in a drill press (Fig. 14) works 
well except in tight corners. For the very 
sharpest turns, a strip of sandpaper or emery 
cloth can be drawn back and forth over the 
edges by hand. 

It is in cutting identical pieces that the 
jigsaw shows its real mettle as a production 
tool. The best method for making dupli- 
cates is to stack thin pieces Into a pad 
Generally there isn’t much to be gained in 
building the pile over |] Nail 
the pad together at the corners and head 
over projecting nails. When using 
blades, nail through every available cutout 
or shavings may wedge the layers 


can be don 


a sanding 


” or so high 
large 


space 
apart and cause splintering. 

The padding method is usually applied 
when cutting very thin metal. Sandwich the 
sheet between laye rs of wood { Fig. 15 ie 
The wood keeps the metal from twisting 
and bending. Use metal-cutting blades, of 
If your saw allows any choice of 
is the best here END 


course 
speed the lowest one 








A tin-can reflector 
with a socket soldered 
in puts light on the 
work where vou need it 


TAPE HINGE 


Yq DIA. HOLES 


Blade safe is a cigar 
box fitted with drilled 
block. Hook on _ side 


holds C huck wrenc h. 


Pieces of inner tube 
under the feet damp 
vibration and help to 
level the saw table. 


The* x, NOTCH 


By xthex 335 


a 


Mount an outlet box 


and switch on lower 


shelf. Push rod in 
guides allows elbow or 
foot shut-off. 


6-32 THREAD 


Guide for the lamp cord 
is brass rod bent and 
threaded. Drill and tap 


overarm to suit. 





An extra shelf is sup- 
ported by two lengths 
of angle stock. Bolt or 
weld them to legs. 
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Building Time: One Evening 


Midget tas Model Flies 
ona Thread 


By Jack Wilson 


F YOURE really cramped for tlving space, 

Perky’s the model for you. Ideal for tether 
fiving indoors, it has a wing span of only 
16”, Ready to take to the air, it weighs just 
a trifle over 2 oz. This lightness greatly re 
duces the hazards of close-quarters flying, 
and means that a sturdy No, 40 thread can 
be used in place of a steel tether 

In the wide-open spaces, a spunky little 
.02-cu.-in., glow-plug engine spirals the 
ship up to 500’ in 20 sec. With the engine 
throttled back, Perky flies in wide, lazy ci 
cles, gaining only 100’ altitude during a full 
tank run of one minute. 

Simple but rugged balsa construction 


Perky is about length of this magazine you'r 
reading. It has Infant Torpedot engine, 5”  "™eans the model can be completed in an 


prop, flies on tether inside or free outside evening. Five hours should finish it. 


le 


ee eee 
_ - 


Twelve wood parts make up model. Cut these Cheek alignment of stabilizer with triangle or 


with razor blade, smooth with No. 0 sandpaper square before cement hardens. Do the same 
Mark centerlines, rib positions with pencil for firewall. Slice tail fin to install stabilizer 
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Three versions of the basic design have 
been built—one with a solid balsa fuselage, 
one with the fuselage formed of 1/16” sheet 
balsa, and one with the fuselage blocks hol- 
lowed to a 3/32” wall thickness. The last 
version is the kind described here. 

Full-size patterns are given on page 189. 
Trace these off directly on the wood, or 
make templates of thin cardboard, Be espe- 
cially careful in cutting out the fuselage 
keel piece, It is the key to accurate align- 
ment of engine, wing, and stabilizer. 

For added strength, fit a basswood stiff- 
ener into the slot in the tail boom, cut a 3” 
by 6” piece from a nylon stocking, coat it 
with cement, and wind it around the boom. 
Slice off the top of the fin at the indicated 
line and cement the stabilizer in place. 

Form a landing gear by doubling a 7 
length of wire and shaping as shown, Punch 
the holes and slot in the plywood firewall 
with a sharp ice pick. Push the wire “U” 
through the slot, pinch down against the 
wood, bind with thread, and cement well. 
Put a drop of solder on each axle to hold the 
wheel on. 

Cement the firewall to the fuselage and 
the engine-mounting nuts to the firewall. 
Now lightly cement the cowl and fuselage 
blocks in position, Carve and sand to out- 


” 


side shape. When this has been done, pry 
off the blocks and hollow them out to 3/32” 
thickness. Again cement in place. Be careful 
in carving the cow] to fit the engine closely. 


In forming the wings, first cement 4” of 


each rib to the panel. When this cement 
has set, dampen the top surface of the panel 
and cement the ribs down. A scrap of wood 


Carve and sand fuselage and cowling blocks to 
streamline contour, with firewall as a guide. 
Hollow out blocks before final cementing. 


between the clothespins and top of the wing 
will protect the surface. 

When the ribs are solidly in place, 
dampen the top of the wing panels again 
and pin them to a flat surface until the wood 
has dried completely, Thin cardboard will 
prevent the pins from marring the wood. 

After sanding the root ribs to give the 
indicated dihedral, cement the wing panels 
together, Finally, cement to the fuselage. 

For a slick finish, apply a couple of coats 
of wood filler, brushing against the grain. 
Then apply a coat of clear dope, three coats 
of color, and two coats of hot-fuel proofer. 
Sand lightly after all but the last color coat 
and hot-fuel proofer, 

You can make a satisfactory wood filler 
by mixing talcum powder or Fuller’s earth 
with clear dope to the consistency of a thin 
paste. Use about two teaspoons of powder 
to four of dope. 

A combination flight timer and fuel] cut- 
off device for short hops can be contrived 
by using a special 3” fuel line, Just before 
launching, this is pulled from the tank pipe 
so that only the fuel held in the line is fed 
to the engine, This will keep it running 
about 15 see, 

The long line is stiffened by a spring 
made by wrapping No, 28 brass spring wire 
around a 1/16” rod for a distance of %”. 
Stretch the spring to 2” length and push it 
into the carburetor end of the line. 

Balance the finished plane at the wing 
roots 4” back of the firewall. Test-glide the 
plane cautiously at first, starting out over tall 
grass in calm weather. The model should 
glide fast and flat for 45 or 50 feet, There 


Cement rib tips in place (top), pinning until 
dry. Then dampen top of wing, form to ribs, 
and cement, holding in place with clothespins. 
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| 34° OHEDRAL 


CARVE FUSELAGE TO STREAMLINE 
FOLLOWING FIREWALL CONTOUR. 
HOLLOW TO 3/39" WALL. 


BIND WITH 3 THICKNESSES NYLON 


= EE 


ALUMINUM BUSHING 


™ 
¥g_g PIN SOLDERED TO NUT FOR BATTERY CLIP 


should be only a slight tendency to turn, 
since this will be increased with taster pow- 
ered flight, 

For the first flight. 


the plane upwind with the nose straight 


power hand launch 
ahead and the engine at its slowest speed. 


Use only a 15-sec, fuel supply. Throw the 
model with slightly less force than for the 
Shift the engine 
necessary by shimming the engine up, down, 
right, or left 


iround flving 


test glides thrust line as 


with wood slivers. For all 


it’s best to retain the 5” metal 
prop supplic d with the engin 

It you tether 
do it indoors or wait for an absolutely calm 
day. Run a tether of No, 40 thread through 


the wing guide and tie to the fuselage under 


want to try ving, either 


thread 
tether. 


i fiving session The 
steel 


Here’s the kit for 


replaces convents nal wires aS a 
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COAT WITH CEMENT 


INSERT Vg x'/a'x3" 
STIFFENER 


“Ree 
— 


™ 
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SECTION 


the wing roots, Try a few dry runs first by 
whipping the model around with a dead en 
gine, The nose can be weighted to shift the 
balance to the I ading edge of the wing 

Complete flying equipment is shown in 
the photo at the left below, The fuel con 
tainer is a 4-o0z. feeding bottle bought at a 
about 15 fitted 


“ad hole S. Ol for al 


drugstore for cents, It is 
with a cork having two 
breather tube running to the bottom of th 
bottle and one for the filler tube. The gradu 
ations on the bottle are 
mix your own fuel. A second, plain cork 
prevents the bottle from spilling in transit 


1 


convement i vou 


Clips on the starting-batterv cables are stag 
gered to keep them trom shorting out against 


one another accidentally. END 


Aim the model straight when hand launching 
for power Hight. It will fly about a minute 




















| 3/49" PLYWOOD 


STREAMLINE SHAPE. 
CUT HERE FOR 








FUSELAGE KEEL 
(HARD FLEXIBLE 
/8 SHEET BALSA) 


FUSELAGE SIDE 
(SOFT /2" BALSA) 








COWL 


SOFT BALSA 
1/8 THICK 


WING 
Vie MEDIUM HARD BALSA 


TETHER MAKE TWO 


Vie" MEDIUM BALSA 








SAND SMOOTH TO ‘20° 
TAPERING TO 1/32" AT 
TRAILING EDGE 


TRAILING EDG 
LING DGE ~, 








Three jobs for the heating unit: warming 
liquid, fonting plastic for bending, and drying 
lacquer. In 30 seconds, lacquer on the two locks 
was wholly dry. Lamps are two types; that 
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Detail of homemade clamps. Upper half of 
slotted end 1s drill d for ¢ learance > ke wer half 
is threaded to keep bolt from turning 


Block that holds the upright is bolted to base. 
4 4%’ bolt locks upright in block. Protect base 
from heat with asbestos or sheet metal. 


‘ 








heating the liquid has bulb of hard, red-orange 
glass and is unlikely to crack if water splashed 
while hot. Other type is clear, less tough. Can 
with ends removed forms oven for plastic 


nit tives Handy Heat 


TT*HE more vou use this heating unit, the 

more uses it suggests for itself. The two 
250-watt infrared bulbs will dry model-ai 
plane dope, for instance, in 30 seconds and 


“rr plastic for bending in 


soften a piece of 

two minutes, 
Here are 

the unit: heating or evaporating liquids, 


some other uses I've found for 


drving bake-on enamel, driving moisture 
from surfaces to be painted, drying wet 
wood to raise the grain, drving photo prints, 
removing moisture from dehydrating agents 
curing vulcanizing-type rubber 
drying other adhesives, and speeding up big 


cement, 


soldering jobs by preheating. 

To a &” by 12” by 15” wooden base bolt a 
block of hardwood to hold the vertical rod 
or tube, This upright should be about %” in 
diameter and about 2’ long, Hold it in the 
drilled block with a 4” bolt used as a set- 
screw, 

To protect the base from heat, cover it 
with an asbestos shingle, Better still, cover 
the shingle with polished sheet metal, It'll 
reflect and increase heat on the work. 

Sockets for the lamps are mounted on two 
9” lengths of %” o.d. brass tubing, bent to 
almost 90° as shown in the photos, Although 
brass sockets are used here, porcelain ones 
would be preferable, being more heat-re- 
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sistant. I fitted a ball-and-socket joint be- 
tween one socket and its. tube and two 
similar joints between the other socket and 
tube. These flexible. fittings are handy in 
adjusting the lamps to odd angles, or in 
turning one out of the way when not in use. 

Where the wires for each lamp leave the 
tube they are spliced to a length of well-in- 
sulated cord, To protect the insulation, ends 
of the tubes should be filed smooth or fitted 
with a protective bushing. 

Adjustable clamps hold the socket tubes. 
For this part of the apparatus you can buy 


burette clamps from a laboratory supply 
house, If these are not available, you can 
make them, as I did, of %” by %” by 2%” 
aluminum blocks, The lower half of the 
slotted end is threaded for the bolt, The 
upper half is drilled clearance size. This 
arrangement keeps the bolt from turning 
when the wing nut is tightened, The %”-20 
wing bolt in the other end of the block acts 
as a setscrew to hold the clamp at any point 
on the upright. I made these wing bolts by 
soldering washers in the slots of 4”-20 ma- 
chine bolts.—Walter E, Burton, Akron, O. 


Little Vises Are Big Help 


MopELMAKERS, machinists, and others 
working with small parts will find these hand 
vises more useful than ordinary pin vises, 
thanks to their much greater capacity and 
holding power, The one using a ” or ” 
chuck will replace several pin vises, 

Turn the handle from cold-rolled steel, 
drill through 17/64”, and run in a 9/16” 
drill for 2”, This not only lightens it but lets 
vou hold long rods (up to 17/64” diameter ) 
in the tool, You can leave the handle end 


open or, if you want a fancy job, turn a 


press-fit plug. 

The other vise—shown in use in the top 
photo—holds flat or square stock, Turn the 
handle from drill rod or tool steel. Shape 
the stationary jaw from the round stock with 
a hacksaw and files, You'll probably find 
it necessary to form the small, movable jaw 
from a separate piece of stock, Fit it care- 
fully by filing; the security of the grip de- 
pends on a close fit between the jaws. Clamp 
the jaws together and drill and tap for the 
clamp screws. Note that the single hole in 
the stationary jaw is threaded and the op- 
posite hole in the lower jaw is drilled for 
clearance, Heat-treat the jaws and clamp 
screws, In use, the work is clamped in the 
vise by the long screw and then locked by 
the other.—W. A. Conway, Macedonia, O. 


Here’s a good use for an old chuck, if you've 
got one. With it you can hold screws for slot- 
ting or handle other slippery round objects. 


an 


This little vise holds small flat work securely 
in the double-screw clamp. One screw adjusts 
the jaw to size; the other clamps it. 














Handle is a lathe job. Its big knurled shank 
gives you a good grasp on it. Jaws are hack- 
sawed and filed or milled to size. 
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RF Booster 
Stretches 
Kiadio’s Range 





Plugging in an extra stage of amplification can improve the performance of small portables. 


By Albert Rowley 


LIKE my portable radios small. It makes 
| sense to me to have a little set that J can 
lug around without effort. rather than one 
that threatens to pull my arm off at the 
shoulder. 

At the same time IT know my compact 
portable doesn't have as much pick-up power 
built into it as one of the larger, more ex- 
pensive sets. It works fine close to a small 
station and up to 50 miles from a high 
powered transmitter; but when I take it on 
a long rick performances definitely falls off 

lo overcome this defect, I built an RF 
booster for mv set. It consists of an untuned 





RF stage pac ked in a plastic cigarette case 


It can be plugged into the portable when 


, " ind if it’s needed The booster increases 
Making a switeh out of the slide top of a ciga- 
rette case calls for a %” angle bracket. a flat 
nendiny plat solderit lugs. and hardware its four-tube circuit into a five-tuber on 


the signal pickup of the portable, converting 


Assembly of the switch can be seen her The A 5-prong wafer socket mounted in the back 


iew is through a 1%” bv 2” rectangular cut of the cabinet supplic both electrical contact 
uit made in the side of the cigarette case ind mechanical support for the booster 


s 
_-@ 
> ° 


os. 








Layout and wiring of the parts is simple. The 
thing to watch for is clearance of the tube and 
socket in the 2”-wide opening in the case. 


demand. With it the set can reach out 


reliably for hard-to-get stations. 


A booster like this will improve a great 
many portables, but there are many more 


on which it would be wasted. Sets that al- 
ready have a stage of RF amplification on 
two stages of IF won't benefit by the addi- 
tion. To find out how yours stacks up, re- 
move the back cover and take a peek inside. 
A 3-gang tuning condenser is a sure indica- 
tion that you don’t need this booster. Less 
certain but a good clue is the number of 
tubes. Five or more—not counting the recti- 
fier, if any—mean the set already has enough 
RF or IF gain. As a final check, look at the 
tube-tvype numbers. More than one of any 
of the following tubes indicates that you 
don’t need a booster: 1T4, 1U4, 1N5-CT, 
or 1LN5. 

If examination shows that your set can 
benefit from some additional radio-frequency 
amplification, your first step should be to 
purchase the little “cabinet.” I used a plas- 
tic cigarette case with a slide opening on top 
through which the smokes can be popped 
out. The slide is useful because it’s a cinch 
to convert it into an on-off switch. 

In the side of the case near the top, cut 
out a rectangular opening. Make a cover 
for the opening from a piece of plastic about 


005 MFD 
PAPER 


5-PRONG PLUG 


The small parts used can be soldered directly 


to the 5-preng mounting plug and the 7-pin 
miniature wafer socket that holds the tube. 


2” by 24”. It can be fastened to the case by 
drilling undersize holes and using small 
machine screws that will tap their own 
threads. 

Drill and file a hole in the center of the 
plastic rectangle for a 5-prong plug that has 
a metal ring for flush mounting. Two ma- 
chine screws and nuts secure it to the plastic 
panel. Inside and at right angles to the 
plastic attach a 7-pin miniature wafer socket 
by soldering its pin 5 to one of the machine 
screws. Make a strong mechanical bond to 
hold the miniature socket rigidly. A couple 
of resistors and condensers as well as leads 
for the switch and the A battery are then 
soldered in to complete the wiring. 

The filament supply comes from a size C 
flashlight cell that fits nicely in the width of 
the case; connections can be made by clips 
or bars bolted to the inside of the case. 
B-plus voltage is tapped off the set. 

To make connections to the set, I drilled 
a hole in the back of the radio cabinet and 
mounted a 5-prong wafer socket. Connec- 
tions to this socket are made as follows: 

Prong 1 goes to the grid of the converter 
tube. This is found at the fixed-plate termi- 
nal of the antenna tuning condenser (the 
larger plates of a two-gang tuning unit). 
The original connection is unsoldered. If 
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there are two connections at this point, don’t 
touch the one that goes to the loop antenna. 
Prong 2 goes to the wire you have just un- 
soldered from the tuning condenser. Prong 
3 runs to the chassis of the set. Prong 4 
leads to the positive terminal of the B bat- 
tery. If you have a 3-way portable, it may 
go either here or to a B-plus point inside 
the set. Prong 5 can go either to the chassis 


of the set or to the AVC line (the black lead 
from either of the IF transformers). Try 
both of these connections and solder it per- 
manently to the one that gives best results. 

For those times when the booster isn't 
going to be used, buy an extra 5-prong plug 
and solder a jumper lead between prongs 
1 and 2. Plugging in the jumper in place of 
the booster restores the original circuit. END 


B Supply Cuts Battery Cost 


Listen all you want without draining those ex- 


pensive batteries. The little box supplies B 
voltage; weight of the portable turns it on. 


GRO LO 


Parts are mounted on a flat chassis that is 
fastened inside the steel box by machine screws 
slipped through the rubber feet. 
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AVING discovered how easy it is to 

make my small portable behave like a 
bigger set, I decided to get rid of another 
sore spot in its operation—the high cost of 
B batteries. It’s no fun to shell out a couple 
of bucks every few weeks to replace the 
weakened battery. For very little more than 
the price of a replacement battery I built 
this perpetual B supply that works off any 
115-volt AC or DC line. I still use flashlight 
cells for the A supply, but their cost is in- 
significant. 

Like the RF booster described above, this 
device is independent of the set and doesn't 
impair its usefulness as a portable. While 
my set uses a 67!:-volt battery, the ‘same 
eliminator will serve other sets requiring up 
to 90 volts. It would be useless, naturally, 
on 3-way portables. 

Instgnt warm-up is retained by using a 
100-ma. selenium rectifier, This and all 
other parts are assembled inside a steel first- 
aid box measuring 1%” by 4%” by 
Youll find a cabinet of about this size con- 
venient, since it forms a platform on which 
to rest the set. 


sue 
2 


The shaft of the voltage-regulating potenti- 
ometer is sawed: off to fit inside the box. Slot 
the shaft to permit screwdriver adjustment. 





On top of the box and insulated from it 
by pieces of fiber are two 1” by 14” alumi- 
num contact plates. The remaining parts 
are mounted on a flat chassis inside that is 
secured by four mounting screws through 
the bottom. Use rubber insulating feet on 
the bottom and never set the box on a 
grounded metal surface like a radiator or 
sink. Better still, use a plastic chassis panel 
to insulate all components from the box, 
wiring together the grounded points in the 
diagram, and put in a two-pole switch in- 
stead of a single-pole one. This will open 
both sides of the power line. You could 
still get a shock by pushing the switch and 
touching the terminal plates, or one plate 
and an outside ground, so keep the gadget 
away from kids. 

One side of the line cord is connected to 
the negative terminal of the selenium recti- 
fier through a 30-ohm wire-wound resistor. 
The other side goes to the chassis through 
a push-type switch (S1). An aluminum 
strap holds this switch upright, permitting 
the plunger to project through a hole in the 
top of the cabinet. The switch is of the 
normally-off type. It is turned on by the 
weight of the radio and goes off automati- 
cally when the set is lifted off. It’s a good 
idea to remove the set when you are through 
listening, for current will continue to flow 
through R3 even with the set turned off. 

Voltage output is regulated by a wire- 
wound potentiometer rated at 2 watts or 
more and having a resistance of 10,000 
ohms. You can adjust this to any value from 
about 60 to 100 volts. Set it 10 to 15 per- 
cent above the nominal rating of the battery 
used in your portable. The higher voltage 
will make the set more sensitive than it 
usually is on batteries alone, and it won't 
do any harm to the circuit components. 

You'll have to make a few minor changes 
in the receiver. The first is to make some 
arrangement for disconnecting the battery 
when the eliminator is used. To do this, 
simply cut the lead to the plus terminal of 
the B battery and connect it to the center 
arm of a SPDT toggle switch. Wire one 
side of the switch to the battery and the 
remaining switch terminal to an aluminum 
contact on the bottom of the cabinet. The 
circuit and suggested method of attachment 
are shown at the lower right. Make sure 
that the contacts on the set line up with 
those on the eliminator. The switch can be 
placed in the back panel of the radio.—Al- 
bert Rowley, Manhattan, N. Y. 





PUSH SWITCH 
apr ag 
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Wiring shown is for a metal chassis. To make 
the unit still safer, use a_ plastic panel, a 
DPDT switch, and connect all grounds together. 


ges) 


Connections to the portable are made directly 


to the battery terminals. The B-plus line is 
cut and rewired through a toggle switch. 


8+ LEAD 
( DISCONNECT 


FROM | 
BATTERY) 


[PORTABLE SOLDERING 
LUG 


CABINET ADIO 


CHASSIS 


‘ALUMINUM STRIP 
ALUMINUM 





67, 
VOLT 
BATTERY 


SOLDERING LUG 








ELIMINATOR CABINE 





CONTACT STRIPS | 
Contact strips are added to the bottom of the 
radio. These must line up with the contucts on 
the eliminator. The outer one is negative. 


L 
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NEwWs IN 
ELECTRONICS 


Adapter Plays 7” Disks. A turn 
table and pickup announced by Zenith 
adapts their Cobra® record changers for use 
as manually operated players with 334 or 
15 r.p.m. 7” disks. The adapter fits over the 
record spindle of the 78-r.p.m. changer and 
takes its power from it. Connection to the 
iudio system is made by removing the car- 
tridge from the larger arm and inserting an 
adapter plug. The player sells for about $9. 


Pietures Aid Memory. Learning 
the dots and dashes of the Morse code may 
beeome a little easier through a visual-asso- 
ciation method developed by Otto H. Lu- 
ther, New Preston, ‘Conn. Pictures, key 
words, and color are used to help a learner 
associate the structure or sound of a letter 
with the proper art and 
dashes. The picture above shows the method 
used in identifying some of the letters 


ngement of dots 
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Thin Solder. 
One of the smallest 
cored solders ever 
made is shown at the 
far right alongside a 
length of solder of the 
conventional size. 
Both pieces are shown 
greater than actual 
size; the smaller one 
measures only .011” in 
diameter. Kester Sol- 
der Company, Chi- 
cago, produces the 
tiny solder. The non- 
corrosive flux core is 
of the resin type, said 
to be nonconductive. 


Fluid Prevents Disk Static. Av 
anti-static compound sold by Merix Chemi- 
cal Co., Chicago, is said to eliminate dust 
attraction and static noises on the surfaces 
of Vinylite® records. Vinyl! plastic is used 
for many conventional records as well as all 


\ static charge on 
appears as a 


narrow-groove platters. 
the record surface usually 
crackling sound. The compound can also be 
used on other plastic, metal, or fabric sur- 
faces that are subject to static charges or 
static-caused dust accumulation. 


Box Preseribes Proper Filter. 
Quick and positive tests for interference- 
producing appliances can be made with this 
filter box offered by Aerovox Corporation, 
New Bedford, Mass. The unit contains a 
number of filters and allows for various 
methods of connection to the suspected ap- 
pliance. A selector switch and clip-on leads 
permit comparisons to determine the best 
kind of filter and connection. 





Small Sets Get Larger Tube 
Spiittinc the difference between the 
present 7” and 10” picture tubes, General 
Electric has come up with a new metal-shell. 
glass-face tube having a diameter of 8%”. 
Said to cost no more to make than the 
smaller tube, it offers 50 percent more pic- 
ture area, or 39 square inches as against the 
previous 26. It is expected to find wide 
application in forthcoming low-priced re- 
ceivers. In the photo above the new 8)” 
tube is shown on top of a standard 7” one. 


Mirror Aids Rear Adjustments 

For the convenience of servicemen who 
have to watch the face of a TV picture tube 
while setting the controls at the back of the 
chassis, the Federal Engineering Co., New 
York, offers a metal mirror and collapsible 
stand. Its price is $6. 


TV Antenna Is Directional 

A NEW one-way antenna may enable tele- 
vision set owners who live in fringe areas 
between stations to eliminate interference 
resulting from competing signals. Even 
when a station is too far away to be received 
clearly (say 100 miles), its signal may be 
strong enough to spoil reception from a 
nearer station on the same channel. 

The array shown above, built by RCA, 
will receive broadcasts from one direction 
while effectively rejecting those coming 
from the opposite direction. It can be made 
to favor either direction and is reversed by 
a switch placed near the receiver. 


ae 


Clip “Loads” 300-Ohm Lead-in 


an- 


MISMATCHING between a television 
tenna and receiver can often be minimized 
by the use of a 4” metal clip slipped over 
the flat 300-ohm line as shown. The clip is 
moved along until best results are obtained. 
Telcite Television Corp., East Islip, N. Y., 
makes this one. A similar item is produced 
by Crystal Devices Co., Freeport, N. Y. 
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Completed lamp (left) is turned on and off by 
twist of spigot’s handle. Picture wire soldered 
to screw eye (right) connects to socket chain. 


ais 
‘x 
Wye 
; a 
~_) 
- © 
Extra piece of chain can be substituted for 


wire. Drawing shows details of lamp assembly. 
Only two screws hold spigot to salad-bow] base 


Spigot Turns the Light On 


Roi out the barrel, but save the spigot. 
It forms the standard of this novel lamp, 
and the tap is hooked up to pull the socket 
chain. 

The base is a wooden salad bow] from a 
dime store. Spigots of this kind can be 
bought from mail-order houses, at many 
country stores, or just liberated from a bar- 
In addition, you'll need wire, a socket, 
a couple of small 


rel, 
a k” pipe nipple, and 
wood screws, The spigot is already drilled 
for most of its length. Drill it out from the 
big end to the tap. Also enlarge the valve 


hole so that it will turn enough to switch 


Cable Gives Lawn Mower 


Wueev slippage during heavy cuts or on 
wet grass was reduced after I wrapped the 
of mower with rubber- 
covered electrical cable, Plastic clothes-line 
ilso works very nicely, or even ordinary cot- 
ton sash cord. These. however. have a 
shorter life than the cable. Whichever ma 
terial simply tightly 
around the wheels, as shown in the photo, 
and lash the ends securelv together with a 
piece of twisted wire, All protruding ends 


are clipped off.—John Stofan, Teaneck, N. J. 


wheels mv lawn 


vou select. loop it 
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the lamp on and off without hitting the wire. 

Drill a hole in the center of the bowl, with 
two smaller holes on each side of it. These 
are for the wood screws that'll hold the 
spigot to the bowl, Before assembling the 
lamp, notch the bow] rim for the cord. Force 
the pipe nipple into the small end of the 
spigot and you're ready to wire the lamp. 
Anchor the cord inside the curved portion of 
the bow] with a staple. 

Last step is to attach a piece of picture 
wire to the socket chain, and solder it to the 
screw eye in the spindle. I used a clip-on 
shade.—Arthur Miller, Manhattan, N. Y. 





K+ NEW TOOLS 


Saw Cuts Own Starting Hole. 
Fitted with a 1/10-hp. motor, this hand- 
guided power saw cuts wood, plastic, hard 
rubber, asbestos board, and similar materials 
up to 1” thick, The motor delivers 3,250 
cutting strokes a minute. A patented blade 
permits cutting directly through material 
without drilling a starting hole or sawing in 
from an edge. It rips, crosscuts, and handles 
curves down to \” radius. Made by Fors- 
berg Mfg. Co., Bridgeport, Conn., the saw 
sells for about $50, 


” 


Wrench Fits on Finger. The finger 
wrench above puts your sense of touch to 
work in tight spots or out-of-sight areas. 
F, E, Redfield, Dumont, N. J., makes them 


of four sizes—4”, 5/16”, 
11/32”, and %”. A set of four wrenches 
costs about 50 cents, The wrenches are 
easily bent to fit any finger size. 


to fit hex nuts 


Toreh Burns Petroleum Gas. 
A self-contained hand torch announced by 
Industrial Engineered Products Co., Los 
Angeles, is designed for light brazing, sol- 
dering, and other heating jobs, A valve 
varies the flame instantly from an intense 
blue pencil point to a roaring blowtorch 
flame, Retailing for about $20, the torch 
can be filled from any standard butane or 
propane container for a few cents, 


Saves Knuck- 
les. Attached to a 
hacksaw, this alumi- 
num button gives you 
a better front-hand 
grip. Because it re- 
quires you to keep 
your hand out of the 
way, the maker calls 
it a Knuckle Saver ®. 
Future Products, Port- 
land, Ore., makes it. 


— Ue ? ae 
Carbide Drill Cuts Roek. Drill- 
ing through a rock embedded in concrete is 
said to be a cinch for the RCD Bit®, a 
product of the Rotary Concrete Drill Co., 
Pasadena, Calif. As seen in the upper photo, 
carbide cutters are brazed into the blunt 
end of the cutter shaft. The cutters range 
in diameter from \” to 2”. 
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IDEAS 
EQUIPMENT 


PHOTO 
AND 


Safelight Bracket Folds Up. 
his satelight bracket was designed to make 
it easier to set up and take down photo 
equipment in a kitchen darkroom, As seen 
tbove, the bracket folds for more compact 
storage, A toggle switch on one side of the 
vertical arm controls the screw-in kind of 
safelight 


posite side takes the plug of the enlarger 


A convenience outlet on the op 


Titles Typed on Prints. By re 
moving part of the emulsion from a glossy 
print, you can type a title or caption directly 
on the face of the picture, A solution made 
by diluting ordinary household bleach with 
water will take off the emulsion. Mask off 
the area to be treated, dip cotton in the 
solution, and wipe lightly over the area. 
Pick up excess solution with blotting paper. 
B. E. Reese, St. Pe tersburg, Fla. 





tiee a pttone 
ype yew ; 
the lower c4ge of the print and 4 
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cord, Hence one kitchen outlet is all that’s 
needed to supply both the safelight and the 
enlarger. A nail in the wall supports the 
bracket, 

The slotted horizontal arm pivots through 
almost 360°, coming to rest on a stop atop 
the other. Wiring was run through the wood 
parts, but insulated staples could be used in 


stead.—John M, Avery, Dexter, N.) 


Liquid Mask Peels Off. Applied 
as a liquid, a product marketed by Andrew 
Jeri Co., Inc., New York, forms a peelable 
mask for local toning, reducing, intensifving 
or retouching, Put on with brush or pen, it 
dries in five minutes on either prints o1 
negatives. Red in color, the product also 
will serve for Below, 
it’s used to protect figure while background 
is bleached from negative. 


opaquing negatives, 





Remote Switch Sets Off Flash. 
An extension cord ending in a switch lets 
you stand away from the camera to operate 
a solenoid-actuated flash synchronizer, You 
can make up the outfit from a plug, about 
10’ of wire, and a switch. Instead of the 
switch shown. however, it’s better to use a 
momentary-contact type so that the current 
can’t be left on in the solenoid, 


Filters Improve Box Camera. 
With a box camera, as with more elaborate 
ones, a filter will add clouds to your nega 
tives. If you have access to a lathe, you can 
make a filter adapter like the one shown 
This was turned from aluminum bar stock 
to take Series VI Wratten® filters in a light 
press fit. The rear ring of the adapter must 
fit snugly on the lens mount.—A, C. Kubitz 
Villbrae, Calif. 


\ 
TO FIT 
FILTER 


TO FIT 
LENS MOUNT 








SLOTS 
OPTIONAL 





New Slides Have Depth. When 
projected on a screen or viewed in a twine 
lens viewer, new 2” by 2” photographié 
slides now on the market are said to give a 
sense of having a third dimension—if you 
look through a pair of Bi-Color-Scopes®, 
shown in the model’s right hand above, 
Slides and Bi Color-Scopes are offered by 
Horner-Cooley Productions, Hollywood. 


Locating Diaphragm Stops. The 
luminous paper that’s sold for marking elec 
tric-light switches will locate diaphragm 
stops on your enlarging lens, Put one tiny 
piece on the barrel index mark, and others 


by the commoner settings, 
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Light on printer blinks at intervals of about 
sec., giving an accurate count for timing ex- 


(Contact Printer 
Times and 
Dodges Photos 


Six printing lights under the negative area 
individual switches. This permits 
cov eT 


operate by 
Note knob on printing-fram« 


dodging 
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posures. Pressing down knob as above operates a 
snap switch, which turns on the printing lights 


By Arthur C. Miller 


VWWHEN you use this contact printet 
there’s no need to count “1,000-and-1" 
over and over to time your exposures In sec 
onds. You simply count the flashes of a 
blinking glass jewel atop the printing box 
Six 7%-watt bulbs, wired in parallel, do 
the printing. Individual switches allow you 
to turn on lights according to the density 
of different portions of a negative. This 
gives printing control similar to the dodging 


done in enlarging. 


TOP OF Pane PAINTING 
Bon Lear Frame 


* : 
Snap-action switch is held by two metal brack- 
ets. It requires careful mounting so that depress- 
ing printing-frame cover will operate spring leaf. 





Te -wATT BULB 
(@-REQ) 


3x3 x 6% - 


BLADE 
TERMINAL 


Yq *3x0%— 


SPOT TOGGLE SwiTCH 


(4g HOLE) 


STOCK: 4g BREAD BOARD 


| 





RECESS FOR NUT 


GLASS JEWEL 
(he HOLE) 


RED 25-WATT BULB 





LUOPED WIRE 
Oe BuINKER 
ELEMENT 


NOTCH FOR 
“LINE CORD 








115-VOLT, A.C.-0.C. 





Single switch on near side controls safelight 
blinker. When switch is in one position, the 


All parts of the box were cut from two 
%” by 9%” by 13” bread boards. A 3k” by 
54” metal printing frame is fitted into the 
top of the box, the edge being drilled for 
screws. Remove the spring from the shorter 
half of the frame cover and replace with a 
small drawer knob. 

Cut a slot in the frame to allow passage 
of a snap-switch spring leaf. Mount and 
adjust the switch and printing frame so that 
depressing the knob firmly actuates th 
switch to make exposures. 

Group candelabra-size sockets for the 


Lights are adjusted in this way for dodging. 
With a mask and negative in place, they are 
turned on or off to suit the negative density. 


red bulb glows steadily for use as safelight. In 
the other position, the light flashes for timing, 


printing bulbs under the center of the print- 
ing-frame opening. Also mount a_ socket 
for the 25-watt safelight bulb on a %” by 
24%” by 2%” block. Attach this block with 
screws through the bottom of -the box. 
Because the fit will be tight, remove the 
block when replacing the safelight bulb. 

In one position, the single toggle switch 
on one side of the box cuts the blinker out 
of the circuit, allowing the safelight to glow 
steadily. When you switch from steady to 
blinking light, the bulb will go out tempo- 
rarily and then begin flashing. 








Looped wire atop flasher provides timing cir- 
cuit. Wire runs out of hole in socket. Screwed 
in, bulb holds loop in contact with blinker. 
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Keeping the 
Home Shipshape 














If you like a cold drink while painting, wrap 
a band of masking tape around the glass. 
There will be no need to scrape paint off later; 
just strip the tape to clean the glass. 


Guard against losing papers from an inside 
coat pocket by attaching a slide fastener. It’s 
especially good protection in the summer, 
when you're apt to carry a jacket on your arm. 
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Window screens aren't much good if tiny in- 
sects can get around them. Fix those ineffec- 
tive screens by tacking weatherstripping along 
edges that fit loosely in the rm trames. 


Own a 3-cell flashlight? Tape an extra, 
smaller bulb to the reflector for future use. 
As cells run down, 2.5-volt bulb will light 
brightly when 3.8-volt bulb hardly glows 

















Instead of carrying electric wiring for exten- 
sion outlets over the top of a door, remove the 
sill and replace it with electrical conduit of 
the two-piece molding type illustrated. 





To distinguish at a glance which cord of a As a soap saver, stretch three or four rubber 
Venetian blind tilts the slats up and which bands around a soap dish as shown. They 
tilts them downward, paint an identifying keep the scap high and dry. Allowing it to 
arrowhead on each pull with nail polish. dry between times makes soap last longer. 


A nutcracker kept handy in the medicine Ends of drape material and other large 
cabinet will help you open stubborn screw fabrics often must be squared before the piece 
caps in a hurry and save extra trips down to can be measured. A newspaper laid evenly 
the kitchen or basement looking for tools. along an edge gives a true line on the end. 
































About an hour before serving ice cream in hot — erator. Chilled plates will help keep it from 
weather, try putting the dishes in the refrig- getting soft and soupy before it can be eaten. 
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WOOD SCREWS 














Cabinets Are Hand-Tool Job 





\ THILE these cabinets take up wall 

space, they don’t obstruct _ traffic 
through the room, Deep enough to hold big 
hooks and even 10” record albums, they still 
hug the wall. Both have the same basic de- 
sign, open shelves in one occupying a center 
section. Built with hand tools, the cabinets 
have proved very useful in supplying needed 
storage space, 

Twenty feet of 1” by 12” clear white pine 
went into each cabinet, plus the extra foot 
age for shelves and partitions, The large 
cabinet doors are white-pine plywood, The 
small doors are 1” by 14” pine, battened to 
For economy and lightness, 


resist warping, 
hard board. 


the backs are composition 
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construction—mitered, glued, and 


is shown in the drawing, Shelves 


ver ver 
‘ by ‘ 


Corner 
screwed 
are supported by 
to ends and partitions, 

The only difficult part in construction is 
mitering the corners. However, most lumber 
vards that do mill work will cut them for vou 
at a small price, (I paid 35 cents to have 
eight ends mitered. ) 
finish on white pine by brushing on three 
coats of orange shellac, rubbing each coat 
when dry with fine steel wool. Finally, apply 
a coat of wax. This turns out a mellow, 
wheat-colored finish that goes well with the 
black forged-iron hardware, The bases are 
recessed.—Robert C. Gass, Toledo, O. 


cleats screwed 


You can obtain a nice 


























Building Padded Seat Backs 


Pappep seat backs not only dress up a 
room but add comfort, You can fit them in 
any built-in seat—in a den, playroom, break- 
fast nook, or aboard a boat, 

Ends, too, may be padded, In laying these 
out, allow for any slant that you may want 
to give the back, Build up the backing 
boards of 1” solid stock, using edge battens, 
4” or heavier plywood. Make each 
panel k” undersize all around to give clear- 
ance for turning the edges of the covering. 

Upholstering moss or kapok may be used 
as a filler, This should be covered by canvas 
and then leather, imitation leather, or plastic 
fabric, Lay a 3” layer of the filling to cover 


” 


or use 


the board completely, Then put on a piece 
of canvas large enough to be pulled over all 
edges and tacked. Turn the whole business 
over and kneel on the board to compress the 
filling, Pull the canvas tightly and tack, Fol- 
low with the final covering. Space the tacks 
1” apart. 

The drawing shows three arrangements 
for seat backs. The one with the locker 
space may be in three sections, the side ones 
permanently fastened and the center hinged 
so you can get at the space behind. Ends 
that adjoin closet or locker walls can often 
be fastened with screws from inside the 
closet.—Jim Emmett, Harryhogan, Va. 


Pienic Carrying Case Doubles as Table 


Arter the food tray is removed from this 
case, five wooden legs lock into position to 
convert it into a 26” by 26” table about 1’ 
When closed, the case measures 6” 


high, 
by 13” by 26”. It is constructed of 4” ply- 
wood with all outside edges bound with 
metal rails, Corners are reinforced, A clear 
plastic coat over the outside resists salt-air 
corrosion, The inside is lined with a wash- 
able, stainproof fabric. Table-Pack Co., New 
York City, prices the case at about $16. 
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By W.D. Hall, Jr. 


OM SAWYER and Huckleberry Finn 
had a lot of fun cruising down a river 
on a raft. It’s still a fine way to spend a 
comfortable, take-it-easy vacation, especially 
if you're not in a hurry to get anywhere. 
We rafted 600 miles, from Shreveport, 
La., to New Orleans, drifting down the Red, 
Atchafalaya, and Mississippi Rivers. Only) 
one modein convenience—a 1':-hp. outboard 
motor—went along. We used it to kick the 
raft in and out of the current or to get to 
the bank. Otherwise, our supplies were 
pretty much the same as those carried by 
Mark Twain's characters: cornmeal, bacon, 
eggs. and fishing tackle. 


Construction is simple. Six 6” logs, bolted 
together and covered with planking, form the 
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Building the raft is a simple operation, 
Ours was afloat in 10 days, and we only 
worked on it in our spare time. Total cost— 
outboard excepted—was $150. Six-inch logs 
made the frame and 1” by 6” or 8” rough 
planks formed the deck. Rough hardwood is 
just as good as planed stock and it’s cheaper 
than the finished stuff. When you nail 
down the planking, fit the boards as closely 
together as you can. 

Length of the logs is not too important. 
Our raft was 10’ by 14’ but you can make 
yours longer and wider if you want. It de- 
pends on how many people are going on 
your expedition (there were two on ours). 
Run three logs the length of the raft and 
three the width. Notch them with an ax 


main frame of the raft. Strap iron bridging the 
logs holds the 55-gal. oil drums securely in place. 








where they meet and hold the joints with 
'” bolts as shown in the drawing. This type 
of construction is solid enough, but for extra 
strength better string No. 9 wire diagonally 
between each section farmed by the logs. 
rurnbuckles will tighten up the wire for you. 

If you haven't built your raft near the 
water, drag it there now. With the logs 
bolted together and the planking nailed 
down, itll be pretty heavy. Next step is to 
lash the 55-gal. oil drums under the raft. 
We used 10 drums and held them in place 
with 4” by 1” strap iron screwed to the logs 
and bolted to the underside of the planking. 

Cabin dimensions will have to suit your 
framework, but build it big enough for a 
couple of bunks. Double bunks will save 
space. Locate the cabin toward the forward 
end of the raft, as shown in the photo at 
the bottom of this page. The cabin is sim- 
ple: uprights with boards around the lower 
part and screening around the upper sec- 
tion. The planked roof is covered with 
roofing paper. Leave space for a screen door. 

To provide shade, a pair of uprights on 
the aft end and a tarpaulin will do. Add 
lawn chairs and a charcoal stove and you're 
ready to shove off. We made our stove by 
rolling sheet steel into a cylinder and weld- 
ing it. About two-thirds from the bottom a 
piece of chicken wire was fitted in the cylin- 
der. After cutting a vent below the chicken 
wire, we had a workable stove. 

Of course, the raft will turn and twist as it 
floats with the current. It'll do this slowly, 
however, and turning isn’t a hazard if you 
stay on watch to avoid other craft. END 


Not neat or gaudy, but double bunks in the 
cabin and chairs on deck make it comfortable. 


| 


i 
A 
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Only simple tools were used to convert two 
baby-grand piano boxes into a big playhouse. 


Two Piano Boxes Provide 
Lumber for Big Playhouse 


Kips get a lot of 
pleasure playing 
house, and for about 
$25 you can buy all 
the materials to build 
this one. Hand tools 
will do the job. 

Get shipping boxes 
for baby-grand pianos, 
not boxes for uprights. 
You'll find that these 
crates are 2’ by 6’ by 6’. Stand them side 
by side with 2’ of space between them. 
\s shown in the drawing, the top of one 
box makes the floor in the 2’ space. The 
top of the other box forms the ends of 
the roof, and the two inner walls make 
the roof and both doors—if you want a 
door at each end. Cut windows as de- 
sired. A four-light barn sash was used in 
the house pictured here. The roof is fin- 
ished with composition shingles, and trim 
was cut from the box braces.—Robert 


Culshaw, Pekin, Ill. 


THIS TOP 
MAKES BOTH 
ROOF ENDS 


INNER WALLS 
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Carrier Eases Boat Loading 


Tus carrier balances a small boat so that 
one man can lift it on or off a car top. Here’s 
how it works: set bar A parallel to the side 
of the car. and lean boat against it. bow in 
iir (top photo, above), Lock the gunwales 
in clamps B (lower photo, above). Next, lift 
the stern until the boat is horizontal, Bar A 
now rides in track C as the stern is swung 
around until bow points forward. Finally, 
clamp the aft gunwales at D. The rack is 
priced at $28.75 by Superior Sports Equip- 
Mass 


ment, Inc... Lynn 


Bar Locks Motor Clamps 


\ NEW outboard accessory offered by Mar- 
tin Motors, Eau Claire, Wis., is the Guard 
Lock®. It fits over the clamp knobs of the 
and securely locks the motor to the 
transom, The lock also may be used when 
the motor is on a rack in a boathouse. 


motor 


Cage Guards Propeller 
Fou.Lep or bent propellers and sheared 
pins are guarded against by this stainless- 
steel cage that can be 
attached to any out- 
board motor. The mak- 
er, Luxurguard Man- 
ufacturing Co., Lock- 
port, N.Y., says the 
cage protects propel- 
lers from submerged 
logs, rocks. shallow 
water, and underwater 
growths, It’s especial- 
ly recommended for 
outboards that leave 
the prop unprotected 
in reverse gear. 


Pad Saves Paint Job and Cuts Vibration 


Brees. - 
| 


A sHEET of the synthetic material shoe 
makers use for some half soles makes an ex 
cellent shock absorber and scuff pad for an 
outboard-powered boat. Shape it to match 
the motor bracket and 1” larger all around. 
Cut a V where the bend will come to fit it 
over the top of the transom. Don’t bring it 
too far down inside the transom or the 
clamps will catch and pull it off.—Clinton R 
Hull, Costa Mesa, Calif. 
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One set of wheels is shown in — in photo 
at left. After pin is pulled, fork slides easily 
out of bracket. Top of fork slips over shank of 


carriage belt that’s brazed in eve bolt through 
transom. Fork is 4%” brass or galwanized-iron 
pipe. Wheel assembly is shown at right. 


Detachable Wheels Aid Launching 


Gerrinc outboard boats into and out of 
the water is when detachabl 
wheels are fitted at each side of the stern. 
For firm surfaces, a pair of single wheels 
will do, For sand and soft dirt, duals are 
better, Once the boat is afloat. the wheels 
taken in the transom. 

Use small semipneumatic wheels with 
bronze bearings; ball-bearing wheels won't 
take immersion and grit, The wheel disks 
are steel and must be kept painted. 

The fork assembly is 2” brass pipe. Gal- 
vanized pipe will do, but isn't as desirable. 
The length of the nipple (including threads) 
between the elbows is 2” greater than the 
width of the wheels. The arms of the fork 
are flattened at one end for the axle and 
threaded at the other for the elbows, These 
arms are 14” longer than the distance from 
the center of the hub to the tread of the 


a lot easier 


can be easily over 


tires. The stem is unthreaded, One end is 
filed out to fit the nipple for a stronger 
brazed joint. Holes for the axle bolt are 
drilled %” from the flattened end of the arms. 

A thick felt washer between the hubs of 
the dual wheels exerts firm pressure on two 
fiber washers. Metal spacers and two more 
fiber washers between the outer hubs and 
arms keep out sand and mud, Smear the 
axles liberally with the kind of grease used 
in the lower unit of outboard motors. 

Ihe U-shaped brackets screwed to the 
transom are 3 16” by 14” brass, Drill 4” 
holes through the tips of these brackets and 
through the stem to take @ 4” eye pin, The 
top carrier assembly is a &” eve bolt through 
the transom with a short carriage bolt 
brazed in the eye. The top of the stem slips 
around the shank of this bolt and carries the 
Clinton R. Hull, Costa Mesa, Calif. 


weight. 


Jacket Has Built-in Life Preserver 


Desicnep for boatmen, this sport jacket 
has an inflatable Vinylite® life preserver built 
into it. Uninflated, the garment appears to 
be a conventional sport jacket. In an emer- 
gency, the hidden preserver is inflated by 
mouth, When it has been blown up, the ai 
is retained by twisting the valve cap. The 
preserver extends around the and 
neck, as shown in the photo at right. It’s 
made in sizes for men, women, and children 
by Neptune Specialties, Inc., of Brooklyn, 
N.Y., and priced at $28, 


chest 
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Ol. PAN 


2-GAL. OIL CAN 


Oil Drained into Flat Can. Some 
new cars are so low that it’s awkward to 
drain the crankcase without a lift. The job 
calls for a shallow but capacious pan, Victor 
H. Lamoy, of Upper Jay, N. Y., reports that 
an empty 2-gal. oil can with a large opening 
cut in one side gets under easily, Leave a lip 
around the hole to keep the oil from slop 
ping when you drag out the filled can. 


FOOT 
SCRAPERS 
WELDED 
TO STEP 











Foot Seraper Aids Safety. Wet 
mud is as dangerous on the step and floor 
of a truck cab as slippery ice. Operators of 
one Texas truck fleet welded foot scrapers 
on auxiliary steps just behind the regular 
ones to enable drivers to clean their shoes as 
they enter. To keep the step clear in winter, 
the exhaust line is piped underneath, 
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White Stick Shows Oil Level. 
It’s always a little difficult to be sure of the 
oil level on a dark dip stick. M. M. Dierks, 
of Chicago, says a coating of white lacquer 
has taken care of the problem in his case. 
Betore applying the lacquer, he scoured 
off all traces of oil from the stick and then 
cleaned it thoroughly with a wire scratch 
wheel to give good adhesion. 





Welding Prevents Loss. To save 
metal, several states have adopted the prac 

tice of issuing small year tags for renewal of 
old license plates, To prevent loss or theft, 
you can tack-weld them to the plate. If care- 
fully done, low-heat arc welding will not dis- 
tort the metal nor burn more than a small, 
easily retouched area of paint, 











Handkerchief Tags Car. When 
you must park in a lot where there are hun- 
dreds of cars, as at the beach, ball park, o1 
fair grounds, you can make it easier to find 
your car by extending the radio aerial to its 
full height. First tie a handkerchief or piece 
of tissue paper to its tip. 


FISHLINE 
SWIVEL 


SOLDER 
FISHLINE 
SWIVEL TO 
HORN WIRE, 
AND TAPE 


Swivel Safeguards Horn Wire. 
In some cars the horn wire inside the steer- 
ing column is subjected to considerable 
twisting, C. B. Hopkins, of Tacoma, Wash., 
found that this caused the wire on his 194] 
Ford to break several times. A brass fishline 
swivel, taped as shown above, took care of 
the problem nicely. 


CUSHION ~~ 
IN USE 


SNAP 
FASTENERS 
a 


Back Rest Flips Out of Way. 
Does your wife need a cushion behind her 
to reach the pedals easily? Here’s an excel- 
lent method of having the cushion always 
available but still out of the way when not 
needed, You may also find it handy yourself 
for changing your position on long drives. 


— 


Oil Rots Rubber. If you run a shop, 
you know the cost of air hoses, battery- 
charger cables, and other rubber equipment. 
One sure way of increasing this cost is illus- 
trated here, Grease and oil cause rubber to 
disintegrate rapidly, So keep such equip- 
ment off the floor, It’s also a good idea to 
wipe off the lines occasionally. 
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¢ NEW SHOP IDEAS 


Collar Made from Con Rod. The 
collar found on some drill-press columns is 
a handy accessory, If there’s none on your 
press, the crankshaft end of a connecting 
rod makes an excellent substitute. 
Con many 
If necessary, the babbitt can be removed 
to give a larger inner diameter, Take off 
the bearing cap and file the flat surfaces 
until the clamp locks on the column securely, 
Leave part of the shank as a handle. 
The collar does the work of an 
hand by supporting the heavy drill head 
temporarily while you are adjusting it.— 


E. 1. Hockaday, Jefferson City, Mo. 


rods are available in sizes. 


extra 


Wobbling Meshes Lathe Gears. 
To set the quick-change gear levers on youn 
lathe more easily, turn the lead screw back 
and forth about a quarter turn with one hand 
while with the other. 
The “wobbling” helps to mesh the gears. 
When using this kink, set the fine-range levet 
first.—Heinz Landauer, Tampa, Fla. 


engaging the lever 
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Oil Can Holds 
Layout Dope. A 
convenient container 
for layout dope, used 
by machinists and tool 
makers, is easily made 
from an oil can and 
small paint brush with 
a round handle. Saw 
off the tip of the 
spout, Sand the brush 
handle and jam _ it 
into the spout until 
the brush tip rests 
4” above the bottom 
of the can. 





Turning Solid Blanks. With « 
ball-bearing center and adapter plate, you 
can easily turn the outside of solid disks or 
blanks. Face the adapter parallel and drill 
a 60° center hole. Clamp the work be- 
tween the adapter and a piece of trued 
stock held in the three-jaw chuck. Center 
the blank by tapping with a mallet. 


<a 


fi 


= 
Springs from Movie Belting. |! 


you need small coil springs, a camera shop 
is a good source of supply. Buy a replace- 
belt for a movie projector and cut 
with a chisel into springs of the desired 
length. Form hooks with long-nose pliers. 
Stretch the stock first if you want to make 
compression springs, 


ment 





Soft Pins Pro- 
tect Tools. It’s 
not advisable to hang 
up a lathe chuck or 
faceplate on nails. The 
threads that take the 
spindle nose may be 
damaged. A _ better 
idea is to cut rings o1 
cylinders from _ soft 
material such as com- 
position board and at- 
tach them to a shop 
wall or a post.—J. C. 
Albright, Santa Mon- 
ica, Calif. 





ROUND FOR USE 
IN DRILL PRESS 


























Broach Cuts Square Holes. bo 
soft metal, you can chuck this square-hok 
a drill However, it will 
generally be better to use an arbor 
or a bench vise and hammer. 

Chuck the blank in a lathe to turn down 
the shank and drill the pilot hole. You 
might file the bit, but you'll probably 
find it easier to do on the lathe with a 
round-nosed tool and the compound feed. 

For through holes, turn a round pilot 

4) to guide the broach. For blind holes 
(B), drill a pilot hole at the bottom and 
use a guide that can be withdrawn through 


the broach body.—D. Bisceglia, Troy, N.Y. 


broach in press 


press 


Big Work Rolls on Skates. Some 
steel tubing rolls had to be faced off in 
a hurry, but our steady rest wasn’t big 
enough. Here’s how we did the job. 

One roller skate, shimmed to the proper 
height, was clamped to the lathe ways, An- 
other was bolted to a two-by-four above the 
tubing. The two-by-four was anchored at 
the outer end and weighted near the work. 

Henry J. Denomme, Lowell, Mass. 


Condenser Paris Salvaged. |n 
need of a short length of 4” steel rod, I re- 
membered an old radio stored away in the 
attic. The three-gang tuning condenser not 
only supplied the desired rod, but many 
other useful items as well, 

Included in the parts, shown above, are 
two dozen 6-32 brass machine screws, six 
8-32 setscrews, two dozen special washers, 
eight lock washers, and numerous 


plates.—A. C. Porter, South Bend, Ind. 
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Little steamer has cut-down Model T chassis 
Dodge wheels, and a Locomobile jump seat. It 


runs smoothly and quictly—but not very fast 


Seraps of hardwood are burned in the firebox 
it present time, but designer plans to install 
il burner. Boiler gets up steam in 20 ‘nin 


———— 
% 


- 


Steam gauge atop the dome shows when car 


For superheating, 12° of % 
firebox 


s ready to roll 
pper tubing IS coiled inside 


+— V-BELT DRIVE 


Belt carries the power from small pulley on 
turbine to large one on the rear-end unit 
below. Ratio between pulleys is about 10 to 1. 
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Turbine Drives 
Small Steam Car 


prose its whistle toots, you needn't 
juntp too quickly to get out of the Waly 
of this little steam car. Its top speed, on the 
level, is just a shade over 8 m.p.h. 

J. E. Mitchener, of Los Angeles, built it 
strictly as an experiment, putting to use some 
of the notions stored up during his experi- 
ence as an auto and railway mechanic. 

Power comes from a turbine set behind 
the driver's seat. The turbine consists of 
two buckets on an 8” flywheel 
mounted on ball bearings. A Packard brake 
drum, widened to 4”, encloses the unit. 

Hardwood scraps fire the boiler, which is 
the return tubular type with two water coils 
in the firebox. Steam passes from the dome 
through a superheater before reaching the 
turbine. A section of oil-well casing serves 
as the boiler shell. Operating steam pressure 
is 150 |b. 

To give 
out the stack, as in a locomotive. 
is a 4” Diesel exhaust pipe. 

The machine cost its builder $25 and 
some 500 hours of work over a year’s time. 
For the chassis, a Model T Ford was cut 
down to 58” wheelbase and 29” tread. A 
belt drive transmits power from the turbine 
to a Model T rear end. All-over ratio from 
turbine to wheels is about 40 to 1. 


rows of 


a better draft, the exhaust jets 
The stack 


Hand-operated pump is used to replenish wa 
ter in boiler at frequent intervals. Boiler op- 
erates 35 minutes on a single 5-gal. filling 
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Reading Win 
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F YOU fly, sail, or just like to know what 

the weather is doing, you may want to 
take a cue from Keith Rumsey, of Friend 
ship, N. Y. Parlaying an old specdometer, 
skate wheels, pipe, and other odd parts into 
a wind-speed indicator, he won a prize in 
a PS contest for ingenious uses of old auto 
instruments. The gadget has reported velo- 
cities as high as 62 m.p.h. 

Che anemometer cups were made by fil- 
ing apart copper water-closet tank floats, 
and the rotating cup assembly was care- 
fully balanced with solder. At the lowe: 
shaft end, a crown and a pinion gear with 
the same tooth count give direct readings. 
The instrument was mounted on a_ truck 
and its readings tested by comparison with 


ee ee ey 


the vehicle’s speedometer on a calm day. 

It’s important, Rumsey reports, to remove 
the internal shaft that drives the trip and 
mileage dials, to reduce friction. He 
mounted the speedometer on rubber to 
damp out noise (you could fit a pin or 
brake to lock the shaft when readings aren't 
wanted). Putting the instrument upstairs 
In a two-story house would avoid running a 
shaft through the rooms, and cut down on 
the drive load, 

Moamt the cups at least 2 feet above the 
ridgepole (more if possible) and away from 
chimneys and trees. Keep bearings and 
speedometer well oiled. If the shaft angles 
are very small, light rubber tubing can be 
used instead of universal joints. 
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Rubber Boat Fitted with Bicyele Valve 





Wagon Tank Stores Water 


Mountep on a platform, a wagon tank 
serves as a central water depot for hogs and 


turkeys on the A, C, Gingerich farm neat 
Wellman, lowa, A force pump fills the tank. 
Then a tank truck backs up and is quickly 
filled from the large-diameter outlet of the 
tank. 


than the pump could, speeds up watering. 


218 PoPutaR SCIENCE 


This system, filling the truck quicker 


INFLATING a rubber boat with a small 
hand pump gets to be a tedious job, espe- 
cially if it’s one of the larger boats. I 
counted 750 strokes to pump up a five-man 
boat. However, by substituting a bike-tire 
replacement valve for the special one pro- 
vided, I now pump up my boat at the near- 
est filling station and save my energy for 
fishing and rowing. 

Select a convenient place on the boat to 
locate the valve. The upper surface of one 
end is a good spot, Cut a hole about the 
diameter of a lead pencil at this point. Do 
not cut the hole any larger than the diameter 
of the threaded portion of the valve. Next 
cut a hole the same size in the center of a 
hot or cold inner-tube patch. Apply the 
patch over the hole in the boat. When it has 
set, squeeze the hole into a narow line and 
force the base of the valve through. Slip on 
the metal disk and screw the collar down 
tight.—Norbert Engels, South Bend, Ind. 





Brass Tube Plants Bulbs 


Buryinc bulbs 6” to 10” 
impossible with a shovel unless you dig a 
hole big enough for a kettle. The answer is a 
1’ section of brass tubing 2%” in diameter. 
Across the end of the tube, hacksaw a slot 
3” deep. Then saw away two opposite quar- 
ters of the tube as shown in the drawing. 
Hammer down the remaining two quarters 
until the points almost meet in the center of 
the tube, and you'll have a tool that looks 
like that in the photo, I attached an old 
shovel handle for a grip. In use, the planter 
is twisted down into the earth as in the top 


photo. J. Hobert, Holderness, N. H. 


deep is nearly 





Attachment Lights Bandsaw 


A BANDSAW light 
that focuses on the 
work can easily be 
made of an alumi- 
num cup from a vac- 
uum bottle, a_key- 
switch socket, and a 
length of strap iron. 
Cut a-hole in the 
closed end of the cup 
to fit on the socket 
threads. Bend and 
drill the strap iron so 
that one end can be 

bolted to the saw. The other end is attached 
by a drop-cord grommet that threads into 
the socket.-V. H. Lamoy, Upper Jay, N. Y. 


Tube Holds Fishing Leader 


A PLASTIC, metal, or wood tube with a 
saw slot that makes a pinch fit for a fishing 
line allows quick attachment or adjustment 
of a leader. The line is looped through the 
tube and leader and hooked into the slot 
as shown.—A. Marks, Bayonne, N. J 


Glass Tray Keeps Food Warm 


~ 


Tuere’s no trick to keeping a snack at 
serving temperature when you use this tray. 
It has a radiant-heated glass top. Plugged 
into an AC outlet, the tray heats to 200°. 
Thermostatic control keeps it there. The 9” 
by 14” tray has chrome trim and plastic 
handles. It’s made by Salton Manufactur- 
ing Co., N. Y. About $11. 


Picnic Box Is 
Also a Table 


Go1nc on a picnic? You can still eat your 
lunch thirty inches above the ants if you go 
prepared with this combined picnic box 
and table. It carries most of your supplies 
to start with, and when eating time rolls 
around you just have to fold down the top 
and sides to turn the box into a table. The 
top swings up, around, and down to make 
one pair of legs, and the other pair swings 
out the same way. 

The unit shown was made mostly of 
salvaged lumber. All framing stock is %” 
and panels are k” composition board. Chief 
purchased items were four pair of hinges 
and four metal angles. Construction is 
simple, with plain butt joints. A light sand- 
ing and spar varnish finish it off.—Robert 
Hoppough, Waukegan, Ill. 
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A siren generates sound waves when air blows 


os 


through holes in a revolving disk. You can use 
a pie tin as the disk. In its bottom, punch a 
couple of rings of evenly spaced holes. Mount 
the tin on a motor shaft, start up the motor, 
ind blow through a length of rubber tubing 
Concentric rings of 24, 27, 30, 32, 36, 40, 
15, and 48 holes will produce a full octave. 
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Sound Waves 
in Action 


ey a long train starts, you can see 

the first tug travel back from the en- 
gine through car after car. Compression 
waves carry sound much the same way. 

All sounding bodies are in a state of 
vibration, Because of elasticity of the air or 
other carrying medium, the vibrating action 
causes alternate compression and expansion 
outward from the source. 

Sound is a complex subject. You could 
spend a lifetime studying it. But there are a 
number of simple experiments that will give 
you an understanding of its basic character- 
istics, 

You can produce sound by any means that 
gives vibrations within the frequency range 
audible to the human ear—from about 20 
per second up to around 20,000 in excep- 
tional cases. The homemade siren at the 
left is a good way to start your study, 

From this, proceed to the experiments on 
the opposite page. The howler is a variation 
of a trick you've often done with empty 
bottles. Here, you get not just a single tone, 
but a howl of varying pitch. The vibrating 
air within the tube disturbs the water below. 

For the sensitive flame, make a jet by 
drawing glass tubing to a point in a gas 
flame. Cut off the end square, leaving a 
hole not greater than | mm, in diameter, If 
the flame won't dance on the first try, file the 
jet to make the hole a trifle larger. The size 
of the hole is quite critical. 

Connect the jet to your domestic-gas sup- 
ply. Be sure to regulate the flow at just be 
low the roaring point. If the flame refuses 
to roar, the pressure 1s too low for the stunt. 
Sound waves impinging upon the gas flow- 
ing from the jet cause the flame to dance. 

Use the same jet for the liquid experi- 
ment. Set up the apparatus as shown at the 
bottom of the page. Put ordinary photo- 
graphic hypo in the glass, iodine dissolved 
in a solution of potassium iodide in the 


bottle.—Kenneth M. Swezey, Brooklyn, N.Y. 





You can focus and reflect sound waves. Sus- 
pend a watch over the center of an electric- 
heater reflector, put a cardboard cone to your 
ear, and you will hear the ticks many feet away. 





BOTTLE 
FILLED 
WITH 
WATER 


Homemade howler works on the same princi- Sensitive flame gives visible evidence of the 
ple as organ pipes, whistles, and flutes. Blowing presence of sound waves. Regulate gas coming 
weross tube sets enclosed air into vibration. from jet so it’s just below point where flame 
Raising or lowering the tube varies the pitch. roars. Snap your fingers and flame will dance. 











Liquids respond to sound waves, as this test 
shows. Put water into the funnel and let it run 
into the bottle at rate of a drop per second. 
Pressure forces iodine solution to flow. If the 
room is auiet, flow will be straight as at left. 
Sharp scund produces result at right. 
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Injection molding unit is shown at left chucked 
in drill press. At right, it is being used with 
the press manufactured for the purpose. Cen- 








ter photo shows some of the objects turned out 
by the machine. The inset below shows the 
mold being removed from a quick-acting vise. 


Home Press Molds Thermoplastics 


Desicnep for either short runs or quantity 
production, Plast-O-Press® turns out 75 in- 
jection moldings an hour. The machine, 
manufactured by Plastics Development 
Corp., New York City, retails for about $40. 
Experimental dies cost from $2 to $3.50. 
Dies made to order run from $3 to $10. 

The unit can be chucked in a drill press 
or in a low-cost press built for the purpose 
by the manufacturer. In use, powdered plas- 
tic is poured into the chamber and the heat 
turned on. Temperature range is from 250 
to 500° F. A mold then is locked in a clamp 
or vise beneath the chamber. The press 
handle is lowered with moderate pressure 
to force plastic into the mold. 

Plast-O-Press has a capacity of % oz. and a 
piston diameter of 9/16”. It operates on 110- 
115 volt AC-DC and draws 100 watts. Mold 
sizes are: 1/16” by 2%” by 24”; 1/16” thick 
by 3” in diameter: and 4” by 1%” by 1%”. 

Thermosetting plastics used in the unit are 


available in standard 

colors from the manu- 

facturer in 1-, 5-, and 

10-Ib. cartons. Colors 

may be mixed to give 

a marble-like effect in 

the finished work. 
One of the ma- ig 

chine’s most interest- 

ing uses is molding 

heads or knobs around screws. This is par- 

ticularly useful in electrical and radio work. 

Such metal parts are inserted in the mold 

beforehand, so that the injected plastic flows 

around and locks them in. 

can be 


The halves of 
clamped together in 
even with C clamps. 


two 


the mold 


a drill-press vise or 


A quick-acting vise, 


shown above, has a wedge to lock the mold 

in and a lever that instantly releases it. 
Among the standard molds are buckles, 

checkers, buttons, and curtain pulls, 


Shoes Stored Out of Way in Shoe Boxes 
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Or atu the solutions to the problem of 
storing shoes in the home, the simplest is 
probably the method used by shoe stores. 
Put the shoes back in their original boxes 
and stack them on shelves. 

The shelves shown in the photo at left 
were put up without nails. They're simph 
boards resting on sidepieces 1” thick. This 
arrangement simplifies taking the boards 
down for cleaning. Distance between shelves 
should be 4%” to 5”. For 
shelves should be 13” deep. Label the boxes. 


—A. W. Dricling, McKeesport, Pa. 


men’s shoes, 





Plastic Gadgets Answer Needs 


FOLLOWING suggestions in PS’ “I'd Like 
to See Them Make” department, two com- 
panies report that the products requested 
are now on the market, 

The top photo at right shows a soap and 
washcloth holder that sticks to a smooth 
vertical surface with suction cups. For over- 
the-tub showers, a curtain with pockets to 
hold brushes, soap, and cloths was sug- 
gested. The holder shown here, manu- 
factured by George M. Acker Co., Los 
Angeles, is priced at about $2 and comes in 
three colors. 

Pictured in the lower photo at right is a 
plastic measuring cup with a push-up bot- 
It’s used to measure shortening for 
It can be set for the amount—from 
% to 1 cup—and the shortening shoved out 
after filling it. Priced at 50 cents, it’s dis- 
tributed by Mutual Enterprises, Chicago. 


tom. 
recipes. 
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Turnbuckle Sets Valves 


MANUALLY operated valves that must be 
set exactly are often troublesome if you 
make the fine adjustment freehand. I solved 
the problem with the setup shown in the 
sketch. The handwheel was removed and a 
short strap substituted. A bracket was at- 
tached to the pipe a short distance from th« 
valve and a turnbuckle rigged between. 
With the turnbuckle removed, a rough set- 
ting is made with the strap. Replaced, the 
turnbuckle makes the fine adjustment.— 
George Burnley, Oakland, Calif. 


Seraper Cut from Old Bed 


A sECTION of angle iron, cut from the side- 
piece of an old bed, makes an excellent shoe 
scraper. Hacksaw the section to the length 
you want and then drill a hole near each 
end. Paint it carefully and fasten to the 
edge of a porch or on a step with wood 
screws.—Victor H. Lamoy, Upper Jay, N.Y. 





Utility Table Rolls to Work 


LarcE rubber-tired casters added to an 
old kitchen table converted it to an all-round 
utility table. Since it stands up high on the 
casters. it’s handy beside a stove or ironing 
board when extra table space is needed. It 
also acts as a hand truck for hauling large 
grocery orders from the back door to the 


cupboard.—I. S. Collis, Albuquerque, N. M. 
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Jet Engine Heats Orchard 

OrniGINALLy designed for aircraft, a jet 
engine was converted to an orchard heater 
by Edward West, Jr., of Los Angeles, At 
high velocity, hot air is blasted out of the jet 
pipe, which is slanted toward the ground 
when in use, The air is deflected under the 
trees for two or three rows on each side of 
the heater. Weighing 200 lb., the heater 
uses the same fuel burned in smudge pots. 
In tests, the jet produced the same heating 
effect as 100 smudge pots, and of course re- 
quires less attention. In background is a 
motor-driven prop used by some growers 
to protect crops from frost. 


Rubber Holds Gate Latch 


A strip cut from an old inner tube se- 
curely holds the pull-tvpe latch of this gate 
in place, Stock or wind can’t shake the gate 
open. The rubber is held by blocks nailed to 


A. M. Wettach, Mt. Pleasant. la. 


the gate. 


224 POPULAR SCIENCE 


Mower Pulls Trailer Seat 


Here’s what many 
owners of power lawn 
mowers dream about 
a trailer with a seat. 
The mower tows you 
around the vard as it 
cuts the grass, if the 
motor has enough 
beef, This trailer has 
a welded frame slung 
between a pair of 
scrap Model-A Ford wheels. The seat was 
salvaged from an old cultivator, Top photo 
shows Cleo Lange, Mt. Union, Ia., aboard. 


Square Squirt Squirts Squares 


Manuracturep by the Melnor Metal 
Products Co., New York City, the Square 
Squirt® is designed for use on rectangular 
lawns, According to the company, it throws 
water into corners that the conventional 
sprayer can't reach without waste. It is 
made of brass with a standard hose fitting. 
has no moving parts, and is priced at about $2. 











Here’s the De Luxe Model of the popular 


an 
A ennominng eens 
Kodak Duaflex Camera. Lens sets in a 


Meet the NEW jiffy to f/8, f/11, or f/16. You don't have 


to wait for the sun to shine before taking 

Kodak pictures. Open the lens wide to f/8...turn 
the focusing lens mount to correct distance 

setting . . . look through the brilliant reflex 


Duaflex Camera finder, and shoot. The two other settings 
with “get the picture” in varying degrees ot 
4 daylight. Lens can be focused from 3% 
Kodar #/8 Lens feet to infinity. 
Automatic Shutter-Lock prevents double 


exposures. Ingenious new control 
“remembers” for you—makes sure 














you can't spoil a good picture by 
tripping the shutter twice on the 
same negative. After each shot, 
the shutter-release locks until you 


advance film. You get 12 nega- 
tives, 2% x 2%, on black-and- 
white Kodak 620 Film, or 9 full- 
color pictures on Kodacolor Film, 


Prices include 
Federal Tax 


(Prices subject to 
change without notice) 


See it at your Kodak dealer’s. Also ask to 

see the Kodak Duaflex Camera with Kodet 

lens .. . everything's adjusted at the 

factory; all you have to do is aim and Flasholder for both 
press the trigger. $13.59. Duaflex models—$3.33 


EASTMAN KODAK COMPANY, ROCHESTER 4, N. Y. 


“Kodak” is a trade-mark 
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NEW EDITION 


me 
Phy 





48 instructive illustrated 
pages. Subjects include : 


© The new Nicholson Super- 
Shear (patented) and 
Machinist's G.P. Files 

* Special-purpose files for 
Bross, Lead, Aluminum, 
Stainiess Steel, Foundry 
Castings, Die Castings, Die 
Making, Lathe Filing, Shear 
Tooth and Curved Tooth 
Filing 

¢ All representative regu- 
lar-purpose files and rasps. 


FREE to home craftsmen, 
inventors, model build- 
ers, die mokers, industrial 
and machine-shop me- 
chanics 


USE COUPON (or let 
ter or post card) to re- 
quest a copy. 


* Swiss Pattern files 

* History and manufacture 
of files 

e File terminology 

e Filing methods and how 
to get the most out of files. 
« Saw files and filing. 

* Precision filing 

* Sharpening tools and 
implements 














“FILE FILOSOPHY,” a practical guide in the 
art of filing, has become universally accepted as 
an authority in its field. Mechanical and technical 
experts have used it as a foundation for articles in 
the mechanics and industrial press. It is a recog- 
nized “‘textbook”’ in hundreds of mechanical train- 
ing schools. 

This latest edition comes to you in up-to-the- 
minute form and reflects the leadership Nicholson 
holds as the largest and one of the oldest and most 
progressive file manufacturers in the world. 


eWOts, NICHOLSON FILE COMPANY o4 
2a, Providence 1, R. I. 
U.S. A. , Port Hope, Ont.) “= 


( in Coneda 


NICHOLSON FILES ror every purrose 


NICHOLSON FILE CO., 19 Acorn S#. 
Providence 1, R. |. 
(in Cor Port Hope, Ont 


Send copy of the new 1949 edition of "File Filosophy." 
Nome 
Address 


lemea 
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Delivery Car Opens Easily 
You can lift the chrome-plated handle of 
this Harley-Davidson Servi-Car® with one 
hand—leaving the other free for loading bun 
dies. The cover of the car’s package com- 
partment is reinforced by X-shaped metal 
strips, made of cold-rolled sheet steel. 








Grill’s Height Is Adjustable 


Tuts new 15- by 17-inch grill, for cooking 
on either indoor or outdoor fireplaces, is sup- 
ported by a U-shaped frame with notches 
that let vou adjust the grill to six, eight, or 
10 inches above the fire. It can be disassem- 
bled easily and stored in a small place, Wal- 
ter Burge, of Sherman Oaks, Calif., devel- 
oped the Barbegril®, 





‘\ 
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CHAMPION 


In parking lots anywhere, you'll find 
cars of practically every make and 
vintage. If you were to lift the hoods 
of all of them, you'd find the majority 
—regardless of make—equipped 
with dependable Champion Spark 
Plugs. We've made this test over and 


over again, definitely proving that 
Champion is America’s favorite spark 
plug—obviously the result of better 
performance. This leadership in 
public acceptance has continued for 
over a quarter century! Champion 
Spark Plug Company, Toledo 1, Ohio. 


FOLLOW. THE EXPERTS 
USE THE SPARK PLUGS CHAMPIONS USE! 
listen to the CHAMPION ROLL CALL . . . Harry Wismer’s fast sportscast every Friday night, over the ABC network 
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CASCO 


wood 
metal 
leather 
glass 
plastics 
fibre 


It drills! 

It saws! 

It carves! 
It sands! 

It sharpens! 
lt polishes! 
It etches! 
It grinds! 
It cuts! 


Complete with every 
motor-driven tool you 
need to build models, 
fashion jewelry, etch 
glass, tool leather, carve plastics, rout metal... 
to fix, make, repair, and create... p/us 1001 time 
and money-saving uses around your home! Beauti- 
fully-finished solid hardwood rack keeps every- 
thing at your fingertips—yet hanging up out of 
your way! Vibrationless 27,000 RPM fractional 
HP motor, AC-DC. Radio Static suppressor. 36- 
page Project Book FREE! Now at De 79 5 


Hardware, Aut ahi —_—a and “7 


Jewelry stores 


VIS-O-LITE 


Casco’s amazing new 
car lighter! 
Eliminates tumbling in the dark ! 
Helps keep your eyes on the road! 
“a, IS-0-LITE pops out automatically when 
ire lighting your cigarette. the lighter 
rhe ftly on your dashboard, Guides your hand 
back. Easy to install $2.75 complete 
Note: You can bring your present Casco lighter up to 
‘ for only $1.50 
RENEW YOUR OLD CAR LIGHTER only $! 
Noating foment worn out? Lighter unit lost? Replace it 
} nother with a complete new Casco 
"$1.00 ‘op-out unit $1.50 
at Car Dea 
- Store Garages, 
ntparts!) and Gasoline Service Stations! 


CAS CE 


228 POPULAR SCIENCE 


Pre 
re 
\ 


with tl luminated well alone 


CASCO PRODUCTS CORPORATION 
BRIDGEPORT 2, CONN 








This radar set tells where practice bombs would 
hit—if there were any bombs. An SCR 584, it 
tracks automatically when pianes near target. 


Radar Rates No-Bomb Blitz 


IN THE past two years our Air Force has 
bombed more than 11,000 important indus 
trial and strategic targets. There have been 
no casualties. either among the attacking 
planes or in the bombed cities. The reason: 
the targets were real U.S. cities—but the 
bombs were imaginary. 

Training bomber crews now requires real 
targets and imaginary bombs, instead of the 
other way around, because radar is used 
almost exclusively, The radar-scope picture 
of a landmark that identifies the target looks 
quite different from an aerial photograph of 
the same landmark, So the radar men must 
learn to recognize bridges, railroad yards, 
and so on, by flying over the real thing. That 
means their bombs can not be the real thing. 

To score the training crews on the accu- 
racv of make-believe bombs, the Air Force 
uses radar sets. A ground crew near the 
target tracks the bombing airplane and gets 
a radio signal at the instant of “bombs 
away.” Knowing the plane’s speed and di 
rection, wind direction, and ballistic data for 
the “bombs,” the operators can compute the 
point that would have been hit—if there had 


been a real bomb, 








ED *% WAR SURPLUS $$$$ SAVER 


RED STAR ON ITEM INDICATES tT §S AT ROCK BOTTOM PRICE 


intake and ' AC ARMY Light Plants 
All new unless specified. All 110 volt —— 7 
60 cycle unless specified 
300 watt, 110-220 volt AC, 60 cycle light * MARINE FLOAT 

for . plant powered by 1 HP gas engine, direct > ~d fs 2 . rles 
} Mounted ‘op base ‘weighs €OQ EQ | fait parsing througte ace Tings ee Tanaies 
kling, circulat ~ jock =409 . Can be used as wading poo!, doc k. raft, ete 
ng water in . 00 watt. Onan direct con- $149 50 Will support 4 ton and cannot tip. Used but 
cooling systems and . scted. Stock 2414. NEW ° like new 6 wr 2s't 6’ we 20't 
for alr condition- ’ NEW 1000 watt Briggs & Stratton belt $69.50 $s°9. 
ne. uni 2 Leland generator 
ac-110 volt, Mfg. price Ss k 2351 ° 
o 


att with Briggs & Stratton 
belt driven Leland generator * R N W 
belt, driver, $209'50 | * HORNS AND HOWLERS 
HP unit 2500 watt. Briggs & Stratton Mode! P Motor driven, (not a vibrator) 
Leland generator. Stock = 317. $22 with great 
a Used but like new ~ : tong life 
: ¥ tis NEW tools and spare parts included $295.00 high, medium, 
s HP capacity att, automatic remote contro!. Pow 110 volt 
Weathe 


’ 5 w 

110 voit motor Stoc 9 ered by 4 cyl. Jeep gas engine : r 
bese 950 | He ttacseges “93500 ye ae 

BELT oRiv Em “BUMPS. Same as above, 2 watt, powered by a rod 4 Wisconsin ‘ on boats, 

} ~——y sad $64.50 4 cyl. gas engine. ¢ ontinental or Hollings ’ ses bat an 
price worth generator. Rem« ontrol starting ; = 302. $9.45 











50% leposit to handie shipping 








Complete with switebboara Used but like 


% Jack and Heinz Electric Motors hme $675.00 
« , 0” vo ‘ itor t . Stock 2347 . 

phd .. af $2 | List tes © 29.5 aaa $68. 00 for tranctormper to make this | * HALF TON WAGON 

a3 $16.50 {0.000 Gate. 110-220 volt AC, 60 cycle =< Half 


Remote control. Powered by a Jeep 4 cy! : . wagon 


%& WESTINGHOUSE gar _cngine. Used like new. 900 00 plate 
20” «x 


Our price 





A real buy at 





+} phase motors. All models tg HP to Itz NEW job original crate oniy $1100 — 
HP ) volts. Motors totally enc 25.000 watt 22)) volt AC 3 phase 


red Stock =541 ~ off - parts — = = 
bearing toc a) ‘ oo A - 2415 wer « « $1995. 00 


. 33 
* CLUTCH GENERATORS for details 
For motor scooters, Motor . 12 volt DC, 2000 RPM. Heavy Xe HOSE 20’ LENGTHS 


o dut hb current cut out relay a 
bikes, tawameowers, etc. switch, 20 amp. meter. Car Gas, oil or water resist. unt Neoprene treated 
Mercury centrifugal clutch s shaft and base be d directly | 11% Male & fer brass 
for use with any small gas ounted to a Briggs & Stratton 1 HP } Stz andard filling st ion size v: 
engine (a) -*% $9.95 lley engine. Stock =323. $7 00 00. Stock £528. Our price 

toc NI . 


bore, brand new s W only Foot valve 
omplete with shaft base and beer ag 


2400. only 324 ’ p 3 RUBBER 
%& CHIMES OR CALL SYSTEM wre kiectric ‘Specialties ‘Co. Weighs | “wnt 


‘ o ron 20 Ibs. Stock *416. 4 
volt A¢ r i Weather proof. Navy NEW only $24.50 


List price 815.0" Super 
value at ‘ 2.95 1000 watt, 110) volt AC, 60 cycle genera . oi for boats 
tor with built in radio filter. Leland hall wi Ibarcews, 


% Swimming or Bathing Pool | sic. 

















« 
1800 RPM Stock =536 
$26 : ty ; 2.7 105%” bore 
Made of heavy glass Same as above Se 
cloth with rubber 7 5 : 4, 6 
congpre gna ated on both 


, pi 
Leland generator 110 #42 t-S 
excitor, radio filter NEW airplane tires, 
plug in high speed Timken 
$145.00 | hign ss : 
©. 110 volt DC. Plug pis 
swimming bearing 2800 RPM List price $83 oo value 


animal wa $343.00. Used but like new $99 50 . $44 $0 


Complete with cover & guide lines =321 5 16 ply Bomber tires and tubes $60 
s* 50 


price appa. 6350 $79.50 | se WESTINGHOUSE TRANSFORMERS lue. Steck = 846. pric . 


price 


Due to handling remit full amount Dry, BP naa morgen volt, 220 volt — STAINLESS 
He HALES [Fe rina Unters S000 s504,00| STEEL TABLE TOPS 


Our price 
FIRE PUMP at K.V.A. List price $717.00. . 2. ao shed top, dull bottom, hardwood ve 
r B > 
» 30 -V.A. List price $626.00 t thick. Ideal for: work table 
For fire deps., factories - $310.00 shelves, back bar work board 
ores > Pp ontio 
ete. 600 gal. per min sVoM» Ldst price GSSS.60. 14 a5 
rc cylinde : om ae ae K.V.A. List price $460.00 
en Our price 
outhe 265" head All tike new and guaranteed 


Ds ressure sed by national board 

fire underwriter NEW Stock 

2407. Price Ww HEAVY DUTY ELECTRIC CABLE 

Briggs-Stratton r Super cable. Stock =351. 65 - BALL BEARING ARBORS 


% GAS ENGINES vite £10 government subinarin 


underwater 
SAVE $25 ON LIST PRICE 2 oa an ., eee ding and ane avber, hes wale. en 
ire NEW in al crate ee ‘ $55.00 Le ong 2 “e rulles 
ees one art “VT ’ RP M all br - " , fe . p Bony roll bs te See 
new and guarantee + . 4 ' 2a) © ».0 tig hand threac € aligning 
: 2 - . » 2 on block 10.000 Re "Os 
7 t “ng ine tee o ‘ omple ’ 
$77'06 ten uf elgacomrine mir $495 
st pric r pri 2s é HI- ay ge <a not pic ture ‘$10. 95. 
=6 stranded heavy duty i price step pulley driven ru re 
r pric 2 er Stock =548. ase teck +328 ry 1 
S to 7 HP Model ZZP. List price S197.00 yur price xs 50 v + Y — — - y 
angel ey $102.00 sO. tk i25.00 | je PLASTIC TUBING 


> ri 
ir pri 2 








$230.00 














S00 Good for water, oil <talla 


* GAS ENGINE Sa00 Ss reel : ee — _ Available "in 100 - 
cycle NATIONALLY KNOWN as] je AIR COMPRESSORS a”. 3/16", U4 @/ 10", per ft 


3400 “RP M-shaft 55” lightweirht (your choice) 


List pri $72.00. Stock All ratings from t9 HP to 10 HP—new and 
Our wae. $44.50 rebuilt. Write for free details 


ALL items GUARANTEED © & H ELECTRIC Co. cstiiatanizey a 


438 W. JUNEAU AVE. Ps 
AS REPRESENTED MILWAUKEE 3, WISCONSIN free circulars 
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AUTOSEAT 


SEAT C 


CHOICE OF 
PLAID O 


R 
SOLID PATTERNS TT | is... 
Brighten up your car-—— -e re 


any model, any make——with these 

handsome AUTOSEAT Seat Covers at a NEW 

LOW PRICE because you buy DIRECT FROM THE 
MANUFACTURER at a tremendous saving. Sturdily con. 
structed for durability, coated with vinyl! plastic to elim- 
inate snagging and for longer wear, double-stitched 
for extra strength, snug fitting all around. Easy to 
install——do it yoursell! Cover worn upholstery, protect 
new, with AUTOSEAT coveis at this direct-from-us low 
price——save the difference! Send us your order now! 
S-day money-back guarantee! 


EASY TO INSTALL 


SET 
ay 


ONLY 


9.95 


POSTPAID 


Divided back 
with armrest 
$1.00 extra 


GS 


Divided Divided back, 
back and divided seat 
solid seat 


S & 
5-DAY MONEY-BACK 
GUARANTEE 


AUTOSEAT COMPANY 
: P. O. Box 1032, HUNTINGTON 13, W. VA. 
Rush AUTOSEAT seat covers on 5-day 


J Sera 2 


back 


lemen 


: Gent 
; money back guarantee as follows 
Complete front and back $9.95. 
)] Front seat cover only $5.45 
} 3-pass. divided back coupe $5.45. 
lid back coupe or coach or sedan $4.45. 


a 3-pass. 80 
( Model] ) ane 


Make) 


ecked pattern and sty 


Solid @) 2) 3) @ (@)s1.00 extra): 


postpaid. Enclosed is $ 
In W. Va. add 2°. Consumers’ Sales Tax) 


: My carisa 19. 
: I have ch le desired 


Plaid 

















SOOEE Ree eeeeeeeeeeeneees 


Altimeter Is Simplified 


Pitors can read their altitude faster, 
and with less chance of error with 
the new altimeter at left above. Called the 
Kollsman 160®, it has a two-digit counter 
that shows altitude directly in thousands of 
feet, a single sweep hand marks off 
additional altitude in 50-foot graduations. 
With the old-type altimeter, at right, it 
takes three hands—and some careful figur- 
ing—to get the same To make 
possible the new indicator,” engineers had 
to develop a lightweight cylinder counter 
that requires 20 times less torque to turn it 
than any existing counter. 


easier, 


while 


reading. 


Canning a Dynamotor 
don’t hold food, 
Phe \ 


operate 


rhe 


dynamotors are the 
cans at sea-level pressure to keep them op 
erating efficiently at high altitudes where 
would tend to throw 
needed, they 

can opener, 
Bendix Avia- 
American 


but 
con- 


abov Cc 
kind that do. 


1 
usea to 


Tue tin cans 
they're the 
tiny 


same 
tain dynamotors, 
electrical iirplanes. 


seal d In 


equipment in 
? 
hermetically 


reduced pressures 
them off. When repairs are 

in be opened with a ordinary 
fresh 


then resealed in cans. 


tion developed the method, and 


Can supplies the containers. 





See America the scenic, 
fun-packed way — on a 
Harley-Davidson Hydra- 
Glide Motorcycle. You'll 
enjoy a new kind of va- 
cation — a thrill-packed 
tour with picturesque 
back-country roads, 
breath-taking mountain 
trails, hidden lakes and 


a 


: ar ~~ HARLEY-DAVIDSON MOTOR CO. 
and good times. You'll ride smoothly , — Dept. PS, Milwaukee 1, Wisconsin 

7 Send free copy o l - Magavine 
and comfortably, too — float along like filed ‘with ek aaken Gaeta 


stories; also literature on latest models 


quaint towns ever beck- 
oning to new adventures 


a breeze! Even on longest trips, you'll 


hardly know you've been traveling — Name 


you're fresh as a daisy and ready for Street or 


more fun! One ride will convince you. City Zone ei 
See your dealer. Mail coupon today. Tt ? TE LL LT he 
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should a white shirt be? 


Only as white as it looks; certainly not an 
over-exposed wash-out without texture. 
With a WESTON Exposure Meter you get 
the exactly right exposure every time. It 
instantly gives correct camera settings for 
any camera, any film—including color. See 
it at leading photo dealers everywhere. 


WESTON 


FASTEST PLANER; inthe WORLD 
at this Low Price... 94500 


BELSAW Multl-Duty Planer 
j Speed up production! Increase your 
profits! BELSAW power self-feeds at 24 feet per 
minute. ..The lowest-priced surfacer 


that will handle 1226 in. stock. Planes 
green or dry sawed lumber into smooth, 
worked forms Three high-speed steel 
knives make 42 cuts per inch. ulti-duty 
BELSAW takes inexpensive attachments 
for all planing mill operations — Jointin 

Rabbeting.Grooving, Matching. BEL SAW 
is the only 2 in. planer providing attach- 

— for jointing peng se tre ore 

ves. Start planning NO or BIG 

om capaerry o rasta VALUE and BETTER PERFORMANCE, 
Tihs @ KNIFE SHARPENING with BELSAW. Write for FREE specifi- 


A cations, illustrations and low prices. 


BELSAW MACHINERY CO 8-102) Field Bidg..315 Westport Ré. Kansas City, Me. 
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SAVE UP TO 20% om QUALITY BALL BEARING 


POWER MOWER ATTACHMENTS 


Build your own power mower with our spindle and blade attach- 
ment. Pully for easy connection with engine. Sealed in New 
Departure Ball-Bearing for lifetime service. 20 or 18 inch blade 
of tempered steel with razor sharp cutting edge. Read guarantee 
— you'll order now 

SAVE UP TO 25% ON 


and enjoy an casy 
BALL-BEARING WHEELS 


= mower. 





Industrial Wheel for 
Heavy Loads 

(For % in. axle) 

10 « 2.75 in. 


For REPAIRING or BUILDING Lawn Mowers. 
Garden or Laundry Carts, Kiddie Tricycles and 
Wagons, Wheelbarrows — anything that rolls on 
rubber! Semi-pneumatic, Puncture-proof Tires 
Compare for QUALITY and PRICE—and you'll 
order TODAY. If the size you need isn't listed, 
write for Folio A. 

ORDER TODAY —Send Cash, Check, or M. O—Pay 
postege on ovrivel. 


plete (designate 20 or 
18 inch blade). .. $14.95 


Replacement bl 
(designate 20 of 18 














ees 62, 520 East Missouri Ave., Kansas City 6, Mo. 


“SAVE GAS - M. to 4 EXTRA miles per gal 


— ng New GANE Air Flow nee 
aces ordinary idle ac —— nent 
screw in your ca ete 
SAVES GAS 
pickup, Easier sta 
perfe fling 
report 1-4 miles more per gallon. 
sands in use, 10-Day Money-Back aw 
installed on ca 





State make. mode! and year. Also 
kind of carburetor. 6 cy!. cars 
use one. 8 cyl. cars use two 


Cameron Mfg. Co. 


der wours Today! Comple 
with instroctions. $1.50 ea 


539 E. ADAM ST. .. DEPT. PS-749 
PHOENIX, ARIZONA 


Start a NEW BUSINESS 
Or Add to Your Present 
Repair Business 


Sharpen Dull Pipe Wrenches 
a hey Pipe Taps & Dies 
: “Gum” Circular Saws 


Pat. applied for Write for information. 
J. C. 


MOORE INDUSTRIES ‘riconia’ ea° 





FREDONIA, PA. 











“EVEREADY” 


BRAND 
The Flashlight Battery With ‘Nine Lives” 


Recovers Power Between Uses— 














Bounces Back for Extra Life! 
NEW WAR 


NewWAR HOIST & WINCH 


Originally made to be used on B-29s for lifting bombs 
Mounted on welded steel base, can be attached to truck 
body or any solid base. Ideal for lifting or moving loads 
onto trailers, trucks or tractors or for 

inachine shops, garages or warehouses 

Capacity 2,000 Ibs. Equipped with 

ratchet for holding load and 18 ft. 


M4" steel. cable.” Ship- $99: 95 


ping weight 50 Ibs. 
FOB, Kansas City, Mo. 

Send check or M.O. for immediate delivery. No COD’s. 
UNITED AUTO PARTS, INC. 
Dept. PS7 


1901 Troost Kansas City, Mo. 








WAR SURPLUS SPECIALS! 
LOGAN HEAVY DUTY 


Hydraulic Pump ¢ 


BRAND NEW for operating hye iranite eyl- ( 

inders and hydraulic motors on t 

dozers, construction machinery 

dustrial applications, ete, 

120 RPM at 1000 P.S.1 

pipe thread inlet, %" pipe 

shaft with flat and keyway 
. Has flange 





thread outlet 

for direct or pulley 

with 4 bolt holes for cenven- 
» wt, 22 ibs. Overall 


x Ble” W. A $105.06 F.0.B. 


i 
FOR ONI y Chicago 


$99.50 
LOGAN HEAVY DUTY 


Hydraulic Control Valve 


BRAND NEW control valve with 
lief valve Will operate one double 
inder or 2 aqgitanere as 0 
' ! andle latet 
um alloy 





built-in 
acting 
a reversible 
veutral 5 tion 
1 center un s the 
Throttling contret allows oper 
movement of the hydraulic cy 
vable mounting brackets with 


adjustable re- 

hydraulie cyl 

hydraulic 
act 


rugged cast 

in neutral 

regulate th 
motor 


holes, %” pi onr 
Overall dimen.: 12 Hx [ w 
ibs. AN EXO ELLENT BUY 

Govt. Acquisition Cost over $100.00 


BRAND NEW GENERAL ELECTRIC 
8’ Sealed Beam F LOODLIGHTS 


300 Watts, 110 Volts, A.C.-D.C. 
«Homes « Garages « Workshops « Driveways « Out- 
door advertising «Displays « Beach lighting «¢ Pri- 
vate air ports o Puetegreshy. Wherever you need flood-lighting! 
Beught by the t rmy for signal =. This is the greatest surplus 
bargain ever offere > %, reflector and electrode vacuum sealed in one 
dustproof, air tight Watts, 110 Volts, Weighs 2 tbe. 
for 


Wir Nate 1. ese a.so _ SQeU 
HALE FIRE AND IRRIGATION 


12 or more . 
HIGH VOLUME CENTRIFUGAL PUMP 


for Fire Protection, irrigation, —~- Water- 
ing, Industrial Uses, Farm Uses. ¢ 
PUMPS RATED SOO GALLONS PER’ MINUTE 
AT 275 “T. HEAD PRESSURE. 
pped with I dlameter st 
ireet coupling drive; 4 
two threa discha 
Model CF volute type 
gas engine or couple tire 
mito: or use 25 HP. «¢ 
> x 2 Cor 
suction 
ard 


Ship, wt. 17 


F.0.8.Chicago 





unit, 300 ents 


ea. 
Postpaid 





alah 


ssure 


—~ pre 


= $1498 


t acquisition cost ‘$425. 00: 





Brand New SELF-PRIMING 


—— PUMP 


“we Bag thn PRESSURE 
ve n irrigate 
insecticide 


Mid. by the Pump 
—_— Eaton Mig. 


COMPLETE ENGINEERING REPORT a 
ponte weap oe FREE WITH PUM 

ckets and 6” V_ belt 

ipe thread iniet and out let 


Pi $39.50 


leveling and adjust 
“ys, etc, Overall nett 
Woerm gear tx 

eases 


iS fees “$3.95 = 


Postpaid 


a oer SHOCK ABSORBERS 


with 





AN ‘Ol 





avy and light ma 
const ructs or 


vehtel es, hoists, pumps, he 
dia Welded 

“nought ‘them for 

of 4—11 lbs.—4 for 


steel 
bomber gas shock 
$5. 00. Each 


1507 SOUTH MICHIGAN AVE. 
PS-7 


Chicago 5, Dept. 





(Will lift 
it A 85 


“ 


Pump). A $73.00 


9 


easy 


a 


for 3s 


; ator BY MAIL 
” ot GROBAN’S 
Suy direct from ad/ 


LAA eee 


BRAND NEW AIR OR OIL 


HYDRAULICS 


Use hydraulics on arbor erocese ny presses, hay 
lifts, tift truc push pull, tilt or 
turn, press or squ open close, Vite or tower—and 
other hydraulic my ‘industrial coplications. Use with either 
air or olf... oe finest precision workman 
1 Double action, 1” bore, 3” stroke, will lift 

© of a Second wsiag Loyan Pump. All steel barrel. Ideal for 


controls, positioning, ete, An $15.00 
3 ee , 95 





anship. 
770 Ibs, in 1/10 


door openers, 
value . postpaid 
2 Double action, 114” stroke, wit ~~ 1760 Ibs. in 
. 


one second with ‘Pump. Wwe $8 95 
. . . 


A $35. value.. 
17h 0. in 


2. Double tion, 1'%” bere, 9 roke. ‘$10 95 


bere, 

Logan 

: sostpaid 

wil 4 

wt 
postpaid 


one second with Logan Pump. 
A $45.00 value 
Use these cylinders farm trucks, 
manure loaders t rouble action 
1760 ibs, in 2 seconds with Logan Pump 
hydraulic cylinder value for only 
tion, 2%" be stroke, (Will lift 4400 Ibs. 
an Pump.) Wil | withstand 1500 P.S.1. against 1 
Ibs, A $65.00 value postpaid . 
action, be a” d 
(will niet 4400 Ibs. in 
value 


on 


all. Ww t 7 
Double 
e 6shaft 


alloy steel 


. postpaid $16. 50 


All steel hydraulic cylinder, will 
3 seconds with Logan Pump.) 


two-way solid 5% 
with Lowa 


stroke, 
one second 
Double action, 3” bore, 

up to 12,000 Ib 

with fittings. 

value . oe 
Double action, 32” re, " etre ° Vill 
onds using ' n > with 
15 Ibs, $s 
Double 
e Ibs. in 51» seconds using Loga 
and construction nachinerys levis 
use, Wt. 22 Ibs, A $145.00 value 


stroke, 
Ibs. 


postpaid 

lift 9600 Ibs 
fittings 

postpaid 

action, 3 Ore, roke, hydraulic eylinder will 

raulic Pump, Especially 


mounting fr SOF SQ 


farm 


F.0.8. Chicago 
i-pressure fittings for cylinders vg caus available at 35c ea. 
pipe and 50c ea. for 12 ip 





BRAND NEW 
SEES Control Valves 


for use with 
may be used th 
-_ = 3 traulle 


postpaia $7. 95 


for with ° 
imiers. Each ¢ tinder 


_—, 


oo ac 
150 


valve 


y var-Way 
« hy nder 


contr ol 
1 


in conjunct 


st 


postpaid 
unique arranger 
simultaneously 


dout 
operator 





PRESS 


pu 


of 
D 


Pp 
I 
B 
“ 


I 


Brand New Double-Action 
Pneumatic-Hydraulic 


$300.00 value 
offered at a 
fraction of 
original cost 
Using air ott, ideal 
An « 


nch p 
nt tool ‘for 


aA vice is 


2 
in due tr 


throat. 
gnment Has adjust 
are visenadl alloy steel piston 
diameter. Frame con 
cast steel with hy 
ate Manufactured by 
wstwood Co. Unit is 
re) wide 
approx. 300 
rANDING BUY 


F.0.B. 
Chicago 





BRAND NEW GEAR TYPE 


INSECTICIDE PUMP 


All Manganese Bronze Ser spraying 0.D. ¥. , 2-40, 
Seteher Compounds. *resst 


Stand jarc 


x 
Now Only repels Sitar $15. 00 
ADJUSTABLE RELIEF VALVE. $2.95 postpaid 
New illustrate draulic & 
bel FREE with each hydrauli 
WRITE FOR OUR NEW 40-PAGE CATALOG. IT'S FREE! 
LAASBAASB SB 
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36 - page unual fea 








World Famous EASY TO ASSEMBLE 


PACKAGED BOAT KITS 


i New 1949 line—18 models—8 to 18 Ft. 


1949 line features many new models 
offering increased performance and 
greatly simplified instructions. Low 
prices! 8 ft. Dinghy $34.50, 16 ft 
Runabout $159. Dinghies, Skiffs. 

fishing and speed 

boats for the home 

builder 


ALL PARTS PRE-CUT, FRAMES PRE-ASSEMBLED 
for ONLY plus $2.27 Only the simplest tools are required. Sim- 
; Fed. Tax plified building instructions. Precision cut 
including all necessary attachments parts 
In Illinois Add $1.40 State Tax Made in U.S.A. Patents Pending SEND 25c (coin) for literature, or send $1.00 
for literature plus booklet ‘‘Piywood Goats*’. 
~ jaf at this new. low price. everyone can own and drive a motor 
Dike t nm cost Apply TRAVIS Motor yourself in less than 
half an how y balloor biceyele (except front spring type) 
Mount f ’ ng on front wheel, away from driver 100 designs by Deed, Lord, Crandall, etc., plank, 
Quick : ‘ " an operate it immediately. steel, and plywood types 6-35 ft. Detailed a. 
SAF en stomobile type carburetor; mo prints, full-size paper patterns. Catalog 35Sc ( ° 
ste E Miles per ce ui torevele control Catalog and beskiet “Bost Building’ $1.00. 
250 
\ 


tee —and Marine Sg 4 Drives, 
and money w in 'be . Stock fist 10c. 4 | ae 
c 


wood Hints 
(coin). 


Jee URPLUS sci sre7. os 


RAVIS PRODUCTS COMPANY 


vaed eremischatt, falty counter out 47, 224 West Huron Street, r 
balanced; self-contained magnete Chicago 10, Illinois Guene ona ase 
Coon engmecied oF 
cretully tooled to 
TIVIEM ITT LCT, ra Mt 
0-1" capacity . . . eoch $2.25 ll 
A... 1.2” copocity .. . each 3.50 Ort eenas 
; ‘ 2-3" copacity ... each §.50] £15 ‘ ted 
/she’s some SMOOTHIE! 34" capadhy ... “$0| lensths $3. 
oO DESCRIPTIVE CATALOG 
YOUR CAR, THAT 1S) Send check, money order or cash. 25% deposit required 
ders. All prices F_O. 8. Culver City, Colif 





when equipped with 


ADVANCE “ULTRA DEEP-TONE"’ MUFFLERS 


AL OR SIN: TRAIGHT. THR 


cover ¢ 





Rich w, mellow tone. Also greoter power 


peed, ond economy result from reduced back Build your own JET ENGINE! 


pressure. Rugged steel tube, blow-out proof 

Simple to install. No welding. Dual set comes SS ce Order these plans today 
mplete with rubber mounted clomps, fittings 41. JET FROSELED Bi ¥e LE Asse mate 

your ow noto and instruct $1.00 

\ 2. HOW TO MAKE EXPERIMENTAL JET 
ADVANCE FENDER SKIRTS ENGINES. Se ets drawings with in 
vs formation and instructions $8.95 

hese heovy duty steel skirts will beautify and 2 BOTH OF ABOVE in one order $3.75 

END NO MONEY. Order beth at once 





streamline ‘ or. Tight fit. no rottl as 

~ os : > oo, coy © -. 3.78 COD in USA plus ¢.0.d. postage 

nstall, prime painted. Real top quality, not tow a Send check or Money Or fer and we pay post- 
m 4 

be confused with cheaper, light weight mokes age. Get other information too. Rush Order. 


ADVANCE KI-Y! AND RAZZ HORNS 
Get these novelty horns 
for loughs. 








ELECTRO BAND SAW Ti 


For Resistance Brazing of 
Band Saw Blades 

Repairs broken saw blades with- 
DEALER INQUIRIES INVITED out delay. Permits savings by mok- 
—_ ing new blades from coil stock. 

SL ee SS ee a ee implifies inside sawin Welds v to Y. 
ADVANCE MUFFLER CO. of iss Angses. Dept. PS79 Slade be ene aperuttan aad ap to ¥": bed 
1458 EAST COMPTON BLVD., COMPTON 3, CALIF in two operations. Portable. Uses 50C-60C, 


poy postage upon receipt 110V. Fully guaranteed. 
Fender shirts, pr. $16.95 


$5.50 TIGR Mem, web 23 COMPLETE WITH 

° ElRese Horm, eech 3.25 ONLY 31975 SERVICE KIT OF 

175 FLUX AND SOLDER 
See your dealer or write 





Car moke —— 


Nome - The ERWOOD Company 


Address State CRYSTAL LAKE, KLLINO'TS 
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MOTO-TOOL 


The “Pocket-S 
Machine Shop 


HIGH-SPEED STEEL CUTTERS 

—AT NO EXTRA COST 
No shop or home is —- tely equipped 
without MOTO-TOOL . the correctly 
balanced motor-in hand tool It grinds, 
drilis, carves, polishes—withouwt vibra- 
tion. 27.000 r.p.m. (approx.) does work 
better, faster in wood, metal, glass, 
plastic. MOTO-TOOL Kit No. 2 includes 
high-speed stee! cutters for longer life 
MOTO-TOOL ix backed by over 


Approx. 
27,000 &. P.M. 





of industrial use packs yee 

om ssure Due to wide popularity 
production, Oremet's pre-war 

erices still prevail! 


MOTO-TOOL KIT 
NO. 2 with 23 acces 
sories Ts high 

spe utters 
Mot 

hardwoo 

23.50 


with one emery point 


$16.50 
MOTO-TOOL KIT 
NO. 1 with M4 acces 
sories and Model 
Moto-Tool 
case 
MODEL 1 
TOOL with one 


wheel point 














NEW DRILL PRESS 


This 12° high, precision drill 
press is ideal for model mak 
ine one as ee ae 

Holt 


Oniy ‘39. 3s. (tess Moto- fo Tor 
Look For These Moto-Tool Features 


1! armature for vibratio 
Ollless (oll-sealed) 


prote ho. 
rust -fi tered | air-cooling. sys 
, oz 





NEW 
ELECTRIC 


“MOTO-SANDER” 


AND POLISHER 


Only 
Makes Fun $] 48s 


of $ POSTPAID 


Hard Work 


Patented 


Let speedy **Moto-Sander’* «« 
while you just ¢ Ideal 
anding jobs. Use Moto- Sander for tin 
lehtae, refinishing, redecoratin Quick- 
ly and smoothly sands furniture, walls 
voodwork, wall board 7 joints 
boats. workshop projects, etc. Straight- 
line action (non-rotary) will not burn 
or scratch surface. Use Moto-Sander 
Is for fast effortless 
furniture, refrigerator 
mobiles. other waxed 
rsatile machine 
curved urfaces — gets 
Moto-Sander i~ 
practical electric sander 
Delivers 7,200 strokes 
weighs only Furnishe« 
ete with 6 assorted 
Garnet Paper for sanding. plu 
nd sheepskin tos wax polishing 
on 110-120 V 60 eyel 
of satisfied us« 


GREAT FOR 
AUTO POUSHING _ 


on the market 
a minute 


GETS INTO 
TIGHT CORNERS 





MOTO-SAW 


AN Electric SCROLL SAW 
SAFER THAN A HAND SAW 


\ high-speed power saw for bo 
from 8 to 80! 

strokes s minute 

tricate scroll design 

to length of cut—aver 


per minut through 


hardwood up to %4” thic ° 

way blade ener wed permits ing The 

in any dir 

angie Moto- Sow has 

moving parts never ne 

ng. Operates on 110-120 
cycle A Thousands of « 

isfied users stant 


the 


ONLY $5.85 POSTPAID 


(With 3 Blades) 


JUST GUIDE IT! 


versatile 
Saw is as safe as a 
hand saw 
trigger 
Sets it going re 
le asing 


WHERE TO BUY: Buy Dremel Tools 
from your dealer. If he cannot sup- 
ply you, send full purchase price 
(check or money order) and we will 
ship postpaid. Or, send only $2.00 
now, and pay postman balance 
plus postage upon delivery. Your 
Money Back if not delighted after 
5 days’ trial. 


DREMEL MFG. CO. 


DEPT. 129-G RACINE, WIS. 


A touch ol 


switct 


stops it in 











for FUN 
and PROFIT 


Vacation under water. Explore the 
Strange sub-aquatic world, Oppor 
tunities for profit—-boat repair and 
salvage. underwater construction & 
inspection of piers, pilings, ete 
Complete stock of shallow water & 
deep sea diving equipment 
including 
Morse hat 
dresses, helmets 
ete. Send for FREE OMY, 
LUSTRATED FOL 4. R 
and price list Today 
Self contained units with safety air gauge 
article titled ““Watking Under Water,”’ this 


DIVER’S SUPPLY, Dept. PS-79 | 


1136 Wilmington Biva. Wilmington, Calif. 


shoes, hose, belts 


d pumps, diving i 
mas — : 


D.C. ARC WELDER 


200 AMPERES 
CONTINUOUS puTy ONLY $97.50 


Easily mounted on tractor or else- 
where. Welding range 0-250 am- 
peres by dial type control. Includes 
proper pulley for your 
application. Twelve 
months guarantee, with 
money-back 10-day 
trial period, (A $300 
value) at less than third 
Write today for free 
literature or catalog 


Or, send 25¢ 
for PLAN “‘Build Your 
Own Welder from Sur- 
plus Aircraft Genera- 
tor” and we'll include 
literature and catalog 


LEJAY MFG. CO. 


Minneapolis 8. Minn. 


juty 1949 235 


823 LeJay Bidg.. 











“eran” TRUCKS 


Purchased from U. $. Govt. Our prices can't be beat. 


We have for immediate delivery genuine 
parts for all makes and models. 4x2 - 
4x4 - 6x4 and 6x6. All models from ', ton 
to 20 tons. All makes: Autocar 
Biederman. Brockway. Chevrolet 

Diamond T. Dodge. Federal 
Ford.GMC. International. Mack 

Oshkosh. Reo. Studebaker 

White, Willys. and Jeeps. We 

have parts lists available on 

most models. Write stating 

model of Truck 





TRAILER AXLE 


Heavy duty trailer axle suitable 

for many types of trailer con- 

struction. Also excellent for 

building of heavy farm trailers 

and wagons. It is a 12.000 lb 

capacity square type straight 

trailer axle complete with Timken roller bearings, hubs. and 

6 hole 750 x 20 Budd Wheels. Without brakes. Axle is 2 

inches square and 69 inches between wheel mounting flanges 
Std. width. AN EXCELLENT BUY 

With Single Wheels $59.50 With Dual Wheels $69.50 

ANOTHER BIG SAVINGS 


DIAMOND T 4 TON WRECKER 


With 3 power axie 
. juipped with Hercules 
RXC_ engine Complete 
with Twin Booms, Holmes 
Wrecker Crane. 9:00x20 
tires Complete with 

osed >| cab and 
Holmes recker from 


$42 0 $3750°° 


$3250.00 





With Open Cab 

Chassis and Closed Steel Cab without Holmes 
Wrecker 

Open Cab 

These trucks are commercially 
used by Army. Are in A-1 condition 
formation. Subject to prior sale 


UTILITY GAS TANK drical 3ig-x1s 


$2950.00 

$2750.00 
unused but have been slightly 
Write for detailed in 





i ¢ ylin- 


SURPLUS POWER WINCHES *\), "5,500! "3 





woop OR HEIL 


*150° 





WINCH CABLE 
26° 23..0e 


OTHER 


ft lenett 
e Chain and Hox 


.—_— 
HUNDREDS OF TRUCK PARTS AND SUPPLIES 


al ortese quoted good 30 days FOB. Renees City. 
deposit required on COD orde 


ety UNITED AUTO PARTS Cm 


190! TROOST-GRI8O0- KANSAS CITY, MO. 














Guaranteed to cut clean grooves—12 wenn, se ) sanding. No 


fuss—no trick assembly. 5 sizes—' $ 95 
1%". SEE WARREN DADO. SAWING 4. 
WARREN WASHERS CO., 70 MEDBURY— DETROIT 


WASHERS AT YOUR DEALERS, OR WRITE. 
23G POPULAR SCIENCE 


REAL DIESEL ENGINE 


res 


WE'RE CRAZY, they tell us, giving 
aWay a real diesel engine, complete with 
ylinder and piston, carburetor 
shaft and connecting rod All 
ompletely machined, ready for easy as 
sembly. ONLY $2.95. How do we do it? 
We re selling the usands of DEEZILS. 
duetion’s up; costs tumble down 
DEEZIL is a precision engine. Actually 
runs at 7500 RPM. Produces 1/7 HP 
ideal for planes, boats, midget cars. 
Send $2.95 plus 25¢ postage today. 


GOTHAM HOBBY CORP. 


107 East 126th Street New York 35, N. Y. Dept. “Ss” 











. * * . 
Marine Engines—Conversions 
- 
Marine Supplies . 
REAL BARGAINS New 
motors— all makes, type 
of conversion equipment 


shafts, hardware und marine 
mail now from STOKES and 


Used, Rebuilt mart 
ind 


Write DEPT. G COLDWATER, MICH. 


wi EELS-WH EELS 


" disc wheel, %%” tire, 5 6 or %&” sleeve 
8° disc wheel, %s” tire. 5 sleeve 
disc wheel, molded tire 2 
* disc wheel 
" disc wheel ball bearing 
disc wheel ball be gy 
” dise wheel 75 mi-pneur B.B 
A " whe els pain od r 
10” cast alum. wheel semi-pne amatie ‘ure, Se” ball so 
bearin . 
Hub caps for 5”, 6". 7° wheels 3c each wy postage 


tie A wees. STAMPING CO., Dept. PS 
2756 w. 115th “chicazo 43, mm. 


All necessary lapidary equipment is furnished, 
including a super-charged diamond blade for sawing, and 
all wheels for grinding, shaping and polishing; also com- 

ete instructions. The complete equipment as shown, 
motor and belt, for only $29.50, 
f.0.b. Burlington, Wisconsin. Write 
today for inf and | 


B&i MANUFACTURING CO, 


Dept. a __ Burlington, Wis. 





SA You can build, using our practical, 
uP Oo 90% easy-to-read plans, all kinds of 
machines, for home, farm or shop—scooters, port 
able sawmills, meta! working machines, concrete 

machinery of all kinds, printing equip- 
ment, woodworking machines, midget 
autos, dish washers. farm equip- 
TALOG HANDBOOK ment. freezers. tractors. 
183 SETS OF PLANS  WICHOLS EQUIPMENT COMPANY 
VALUABLE INFORMATION Dept. 02504 PURVIS, MISS. 


IWAL IIE 
TALAIES 


ELECTRONIC 
WALKIE TALKIES 





“TELEVISION MEN ATTENTION: 
Ideal for Television tnstaitations 
NO LICENSE NEEDED NOT A TOY 
C.0.D."s, send $1.00 deposit. pay post 
~tman balance plus postage $2.5 paid 
NORTH EAST SALES CO. 

366 Medison Ave.. Dept. PS-1, New Tork, #. YT 





SNOW phe HOUSE 


Won't peel, rub 
or wash off. 
Won't turn 
yellow. 


95K 


gal. 
Freight Prepaid 


SOLD ON MONEY-BACK GUARANTEE 
WATTS de Luxe OUTSIDE Snow-White Paint 
of proven quality unusually low price. Formula 
contains lead, zinc, titanium pigments, oils, 
dryers, minera I spirits and a MILDEW PRE- 
VENTIVE. Sample can, 50c, postpaid. 


WATTS PAINT CO. 


416 Woodland Ave., Toledo 2, O. 
18 Gansevoort St. New York, N. Y. 
158 N. Central St., Chicago, Ill. 
3007 Kirkman St., Lake Charles, La. 


HOLLYWOOD CHROME TRIM 


RAILS to doll up each side after running 
Soards removed 
ends, °35-'40 Fords 
a "so Chev also most 
adaptation Complete sets 
mily $12.50 pr Shields galy $6.95 pr., Front or rear 
PANELS—Ford ‘28 
FORD *wyORAULIC BRAKE KITS 
A-B & thru ‘38 
plete kit includes everything needed 
‘ hoses, easy-t r 108 : 
y operens on guar ante e kits only $78. 00. Los 
deposit on old backer plates collect fo 





Rails 
SOLID HOOD 


$1 ».00 vetend 


STREAMLINE MODERNIZE yYouR cAR 


E t 
RACING HISTORY and CATALOG 


1 equi ; th : 
ANSEN. 3803 W. JEFFERSON, LOS ANGELES, CALIF. 


HULL ence dengan 
AUTOMOBILE . BEACONLITE i od ovet 
COMPASS $5.98 he és REAMLINE 
Pays for Itself 
HULL MFG. CO., P. 0. Box 246-E7, Warren, Ohio 


At dealer 
Write for literature. 








SAVE TIME, WORK, MONEY! 


SAW 


and “PEPPY PAL” TRACTORS 


These rugged walking or riding tractors 
are ideal for farm, truck garden, orchard, 
ay farm. Operate on a few cents an 
ur. A child can handle them. 
DO DOZENS OF JOBS Both riding and 
walking tractors quickly and easily plow, 
cultivate, harrow, disk, bulldoze, spray, 
haul, grind, saw wood, etc. 
LOW FACTORY PRICES Buy direct 
or thru your dealer. Year’s guarantee. 
RIDING TRACTORS Four models 
from 5 to 124 H. P., 68 in. wheelbase, 
86 to 52 in. wide, 24 in. plant clearance, 
/} Hand or electric pow. Walking 
Tractors 1% to 5 
FREE Illustrated eeteare giving com- 
plete details, pricelist — write today. 
5707 Front Street, Galesburg, Kans. 
m G68PS North 4th Street, Columbus, 0. 


Easy ond 
Cheap to 
Operote 


FOR YOUR. OWN 
WORKSHOP 


the same 
automatic 
screw driver 
used for 

mass assembly 


Wasted time...wasted motion 
. . . in mass assembly screw 
driving cut down production 
and profits. That’s why so 
many manufacturers use 
Millers Falls automatic spiral 
ratchet screw drivers. 

You can save time for more 
important work by using the 
same screw driver in your 
home workshop. Use it to 
drive or draw screws automat- 
ically ... use it as a right- or 
left-hand ratchet, or as a rigid 
screw driver. And for easiest 
one-hand work, get a Millers 
Falls automatic with quick 
return action. 


Millers Falls automatics are powerful, 
smooth acting, thoroughly dependable. 
Use yours with regular slotted or Phillips 
head bits . . . or convert it to an efficient 
avtomatic drill with o special chuck. Many 
sizes . . . the model shown costs $4.90 at 
your hardware store — slightly higher in 
the West. 


MILLERS FALLS 
TOOLS 


SINCE 


1868 


MILLERS FALLS COMPANY 
GREENFIELD, MASSACHUSETTS 
juty 1949 93] 








SENSAMO BIKE 
MOTOR OUTFIT 


A Complete Low Cost Power 
Unit for ANY Bicycle 


Sensamo is the complete low-cost bike 
motor that fits any bicycle—boy’s or 
girl's. Outfit consists of base, braces, 
guards, clutch, rim pulley, belt, 
twist grip gas control and power- 

ful light-weight Mono-Cycle en- 

gine. Can be installed in one 

hour. Built for real service, 
Sensomo starts easy 
provides smooth 
power with mini- 
mum vibration, does 
not alter balance 
of bicycle. Engine 
develops 2% to 3 
h.p., yet weighs 
only 18-Ibs. 


SEND COUPON TODAY 


] Please rush me illustrated folder with complete 
information on low-cost Sensamo Bike Motor. 


Plus $4.48 
Federal 
Excise Tox 


NAME 


BOX PS 749 


| SENSATION MOWER, INC. 2.8°%.55 Ji8e.5 


SAVE UP TO 50% 


ON OUR SURPLUS 
SHOES 38% OFF! 


NEW U.S. NAVY TYPE OFFICERS 
BLACK DRESS OXFORDS 


$8.00 


Sek 4.95 


NEW ALL WOOL ARMY TYPE 
REGULAR 7.95 BLANKETS 


3:95 


Choice of 
oney or 
ant 


NEW ARMY TYPE ARCTIC SLEEPING BAGS 


Down & Feather filled 

Extra large—more foot & shoulder room! 
Extra strong Talon Zipper closure! 
Forest Green color easy to roll! 
Water repellent inside and out 
Hood may be used as a pillow! 
Always keeps its shape! 











KINDLY SEND CHECK OR MONEY ORDER 


THE ELLIS GOLD COMPANY 


Dept. P-7; 86 North Morket St., San Jose 22, Calif 


238 POPULAR SCIENCE 


DISCOVER URANIUM 
and Other Valuable Radioactive Ores! 


The TX-8 GEIGER COUNTER—a su- 
perior instrument for locating deposits 
of radioactive ores. Compact, light 
weight, simple to operate, rugged. Ex- 
tra sensitive—locates the ores and esti- 
mates the quantity and quality—right 

in the field. Made by world's 
» largest exclusive manufactur- 
ers of Geiger Counters for pros- 
pectors. 


Write for details and prices 
OMAHA SCIENTIFIC SUPPLY CO. 
DEPT. 7, 3601 N. 24th St. OMAHA 10, NEBR 

HARD TO FIND 
—o OF ITEMS AND IDEAS LUMBER 
rue WOODWORKE 


Top Grade Kiln Dried 
Big New 144 Page Catalog No. 16 


A Board or a Carload 
- hard to find woodwork items, hard- BARGAINS 
—$_$____—_<_— 


URANIUM PROSPECTING ” 


by Veen A prospect 




















WALNUT 
are and suppties; the finest crafter 


UNEQUALED wanoc 
catalog Haretd Hunt ever publ Vex '2 rare 


CHERRY 
MAPLE 
13) mat hed 


< a red banding: inlays 
5 scroll patterns to choose fron 
<a on first order 
crarTsman WOOD SERVICE Co. 
2729 S. Mary St. Dept. 8-7 Chicago 8. tt! 


and far 


OaK 
AROMATIC 
RED CEDAR 


MORE NEW CARS AND 
TRUCKS ARE EQUIPPED WITH 


Go SPARK PLUGS, 


THAN WITH ANY OTHER MAKE 





OTTAWA 


Mule Team Tractor 

Finest of all low cost tractors. Costs 

too little tc do without. Has the 

toughness and strength of a team 

of mules. Over 4,000 in use. With 

low Operating cost, it plows dis cs, harrows, mows, plants, 

cultivates, ete eighs nearly 1,000 Ibs. and has Bull-Dog traction 
Sold only direct to user. Write quick for FREE detail 


TTAWA MFG. CO., 2-901 Garden St., Ottawa, Kansas 


—SLUM (GIVE-AWAYS)— 


FOR SALE 
Novelties Necklaces 


Ete. 10 pound-—-Sample Shipment 


SEND REMITTANCE WITH 


Holland Bidg., 


Rings. 
810.00 


Brooches— Pins 


B. LOWE St. Louis, Mo. 











OVER 50,000 SATISFIED USERS! 


DYNAMIC cuTy WELDER 


MAKE OR SAVE TIME & MONEY! ONLY 


Now You Can Repair Auto, Home Ap- $ 50 . 
ptenee, | Farm & Shop Equipment for 
ther = with this Ge nuine Trans 


Amp. Capacity COMPLETE 


to operate 
(other v _ . 5 : 
and cart > welding heats s. Come “COMPLETE , 
oO- We oid with hi met, re on cable ete and S > 
wt are actually a s 
for it “SPECIAL out se ‘30 Are TOR CH vours at 
wo extra cost. Wr te today for FREE 10-DAY TRIAL OFFER. 


DYNAMIC WELDER CO., 1SE. 23rd St., Dept ‘ATD- 79, Chicago 16, Il. 








ALSO HANDY FOR 
WOOD HOBBYISTS! 


Firzite 
—to give you 
smooth finishes 
on fir plywood 
and other soft 
woods. 


Apre-finishing material that seals 
the wood pores. ..tames the wild 
grain virtually eliminates 
checking and grain raising. An 
excellent base for stain, paint or 
enamel. White or clear. White 
Firzite provides an easy, low- 
cost way to achieve “blond,” 
“bleached” or “wiped” finishes. 














Satinlac 
—fo preserve 


“Lucky I had this case of Weldwood Glue.” the beauty of 


all woods. 











Remember Weldwood Glue when you need dependable — Ap inexpensive coating for the 

wood-to-wood bonds. Quick and easy to mix with cold _ proper finishing of Weldwood 

water... tremendously strong...stain-free...rot-proof Hardwood Plywood and similar 

oad aaa At paint Leodwase variety stores woods. Clear. No brush marks 

see é ° ’ ’ 7 = Brings out all the natural beauty 

and lumber yards. 15¢, 35¢, 65¢, 95¢ and larger sizes. of wood. Does not yellow or 
darken with age. 


WELDWOOD PLASTIC RESIN GLUE © sFirzite and SATINLAC are 


available from paint, hardware 


United States Plywood Corporation, New York 18,N.Y. and lumber dealers. 


areas ERSTE PE 











for your) home 
or) cabin 





WHY BREAK YOUR BACK 
MOWING FIELD OR LAWN? 


weirs FoR aaa MONEY . Ae P Van-Packer Prefabricated 
“7 VE TIME : id! Chimney shipped complete, 


Now anyone nid 

; , | + all parts ready for immedi- 

can save time "# i” ITSFUNTOBULD Bos. Ot aushon. ¢ Needs no 
and effort mowing field or lawn by build- foundation SAFE Cader. 


. ing their own whirl type power mower. 
The Rite-Way Build according to your own ideas and needs at writers and FHA approved 


Mower small cost. Cut close to fences, walks, buildings e A fuel h 
es . Build in short time wi yarts and instruc- ee ee 
Attachment yea sis, diudinangrigime with parts and instrac’ I Safer than brick. « Hallthe WRITE FOR 
& breaking iabor. cn today for FREE informat cost. Immediate delivery. FREE BOOKLET 
oS he ~~ Van-Packer Corp. 134 West Adams Street , Chicago 3 


= 
SURPLUS SRAND NEw 
AIR COMPRESSORS 
for Garage - Shop - Factory - Farm 
or Home. Height 9” - Weight 7 2 Ibs. 
Uses 4 HP Motor 
A sturdy, well built air compressor of steel and 
die cast metal constructed to give satisfactory While 
and lasting service. 20-30 Ibs. continuous They Last 


pressure. Higher pressure for intermittent serv- 


ice. Formerly seld for $14.50. Synthetic rub- $35 50 
od 


ber hose with fitting, 12% feet $1.70, 23% 
feet $3.00. . 
Orders wi 
COMPRESSOR CORPORATION patente 
OF AMERICA shipped 


Syphon Type Spray Gun WAYNE STREET, ST. JOSEPH, MICH. Prepaid 
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Yes, sir sie your car the glow that rests your elbow! Use 
LACQUER WAX =the peerless auto finish protector. It’s 5 
times faster and easier to apply than ordinary paste waxes— 
and one treatment lasts 4 to 6 months! 

LACQUER W AX contains no lacquer, but this hard, liquid 
wax is CLIMATE-PROOF! Its brilliant luster shines pighe 
through hot sun and driving rain. You can’t wash it off... 
won't spot! It brings out am preserves the full beauty of ur 
car's finish. Only $1.00 for a pint can. Mail coupon N 


LACQUERWAX CO. Dept. P. 5. 
HARTFORD 3, CONN. 

Gentlemen: My check, cash or money order for 
$ is enclosed, covering cost of_...... -can(s) 
of LACQUER WAX. Please send my order to: 


rs 


Name 


| 

| 

| 

Address ; ; sccnaniiiniasiatatii | 
i | 
| 

| 


CQUERWAX 


| mt, | = seni 3, CONN. ' 
HIGH POWER TELESCOPE 


60 POWER-ALUMINUM TUBES-OPENS TO 33” 


Variable Power Eyepiece Adjustable 


to 15X, 30K and 60X 
Case inciuded 


$4.50 
Also used a6 SOX Micro- 


5S Sections. 4 Ground & Polished Lenses. 
scope. Ready to use. onty $4.50 POSTPAID 


BROWNSCOPE CO, =: 7P, 24 W. 45th St., 


AV NEW YORK 19. N.Y. 


CARTWRIGHT’ Ss 
TRU-CUT TIN SNIPS 


Easiest cutting tin snip 
tool for 1,001 
ightweight—wil! 
gauge sheet meta 
\ finest for cutting 
metal accurately to any 
ompiex patterr 
Check These 7 Tru-Cut Features 
5 circle i or left. 2. Cute square points, both 
¢ always above materia] when cutting 
1 and protected by J. Cartwright @& 
| ia guaranteed against mechanical 
returning to factory. 6 Special 
Cup Tension Washer designed 
A ade f TRU-CUT retains a 
ight fit. 7. Faster cutting. Truer 
tting, Easier cutting, Less tir 
Stay. Sharp Longer and 
ve Years of Service. G 





Prompt 
Delivery 


$4.95 Post- 
ea. poid on 


nple or « 
cash orders 


t supp 


fr 


Send cash heck 
y 

und we pay post 

¢ SATISI aC 

TION G UARAN 

TEED. $1.00 a 

i nc OD."s 


DEALER INQUIRIES INVITED 


J. CARTWRIGHT & SON(.) 4) 


Malaga Dept. SP-7 California 
240 POPULAR SCIENCE 


FULLY GUARANTEED 
S\TIRES COST LESS! 


-atlonally famous FIRESTONE, GOOD- 
Rich, U.S. ROYAL, GOODYEAR, and 
ther makes. Trucking Fleets, Bus 
Hospitals and Schools buy from PV ° 
M10 withconfidence. Everytire selected and inspected for your safety! 
Tube Given Free With Every Viee—20 % OF it to V 
550x16 3.25 5 700x15 3.70 00x20 8.65 | 34x7 
600x16 3.45 | 700n16 4.95 3208) 8.65 | 82520 
650x16 3.45 | 750x16 6.45 | 32x6(10) 9.45 | 900x20 
650x15 3.45 | 600x20 7.15 | 750x20(8) 8.20 1000%20 1 


Premium 

5.4 16 
’ [sss 6 
°451600x20 

Military ‘‘All-Purpose"’ Treads 
ge Fite 3206 - 700x20 - 650x20 - 34x7 - $8.95 
16 1000x20 14.95 | 1100x20 16.95 
900x20 13: ‘$5 | iS00x22 14.95 | 1400%20 22.95 


Largest stock of used tires in the East. PYRAMID TIRE C0. 


Thousands of Satisfied Cus’ 
a 1333-35 North Sth St. 
| Dept. S. Phila. 22. Pa. 














‘a 12. 
9. BES, &) 10.95 1 1000x20 15. 95 














Attention Money Order oF ‘Che 


BUILD YOUR on TOOLS| 


WITH OUR GUARANTEED INDUSTRIAL 16,000 rpm 


POLY seaxixo ARBORS 


( No extra charge for 
(te qxtracharse for ORDER NOW! 
C4-1 2x121 2 spindie, housing 2x8 $7.95 pp. 
cs- ett 2 spindie, housing 2x8 $8.45 pp. 
cé6-3 in 2 spindie, housing 21 4x8 $9.45 pp. 
ixi? h ia, Sonneie, A gy ~ se dlaad $38. 7S pe. 
ple 2 








w De perture 
cating Be 





We'll aa You tors gallons of 


“worn out’ motor oil 

from your own auto 

truck or tractor en- 

gine. Details, page 30 

in our FREE BOOK 
@ “oil Facts." 


RECLAIMO MFG. CO., 5083 Elston Ave., Dept. 96, Chicage 30, il. 


| 0: PORTABLE POWER PLANT from any CAR 0 or r TRUCK 


NEW, EASY, at ge METHOD! 
\SPEN DRIVE-ALL r 

where you want 

any car or tr uck 
et for work 
se rugged DRIVE ALI for ALI 
erations requiring up to 10 p 
Ww COST ACCESSORIES 
tor. Grinder, Centrifug al pr 5 ¥, 
strated Circular with ful mation 


ASPEGRE MANUFACTURING co. 


1612-P Webster Ave., NYC 


sent on request 





‘ae LIVE CENTER for Precision Production 


nbines live center ad 

Vv saaanes with size and a ae co | 

iracy of dead center. WEE is a pre -—- ——— 
live center for universal use. Smal) head, short over 

hang and extra capacity needle bearings make it superior for 
precision, or heavy cuts. Stoch Morse taper 


ed in } 
s. Others available. Send 
$1.00 deposit on C.O.D 


high speed 
or straight shanks. Male or female ti 
$15.00 for 1, 2 or 3 M.T., postpaid 
orders. Free literature 


Herbert Cross & Son, Dept. Ss, 9 Highland Ave., Bala- Bala-Cynwyd, P Pa. 


DUST-0-VAC sseuitis 


For Home eS a & Indus z *19% 





try. DUST-O-VAC collects A 
bags wood & plastic chips. 
wood 4 mets a ee 
shavings. re 
to ctreular saw, plar 

grinder, belt « 
shaper ' 


or oil 5 
eavy cast ALUMINUM BLOWER—ONLY 830 
M. 


1l0Vv 


a YONKERS. ‘CORP. 137 “plexander St, P-), ‘Yonkers 2, ” Y. 








(or flexible shaft). It's the only buffer you can 
turn in a complete circle while you hold your hand 
drill stationary. Reaches all curved end flat sur- 
faces, It's packed with built of lifetime 


You polish and sand faster, easier—do beautiful, 
professional work—with this amazing new attach- 
ment for your hand drill. And it more than pays 
for itself the very first time you polish and sand 

materials and guaranteed. 


your car, floors, woodwork, furniture. 
_Orde -r today—at your dealer or send cash, check, 


The 2 Bull Buffer r fits any ¢ chuck « on an electric drill - 
or money “er for your $ 
9.95 


wer, 


ORDER THESE E ACCESSORIES For YOUR “BULL BUFFER: &: 1 Bul Bu complete as 
ae Bull Buffer car pictured below 
rF cleaner 

4 Bull Buffer car 
7 
z 





polish 
Extra sheepskin 
bonnet 
Extra sanding 
discs 0000-00- 
-1-21-3 Each 10c § 
1/2” Jacobs No. 
6425 key chuck 
(see photo).. 
"cup wire 
brush (see 
photo) 
Cup wire brush attach- key Adapter 
attached 


ment for removing —_ increases 1 1 to 19 ames ag at rubber disc, shespesia bonnet, and 
rust, scale, ete. eee . Is.06 sanding discs. only $9.95. 


BERTRUM P. ENGINEERING COMPANY 


3121 MAIN ST. Dealers, write for name of nearest wholesaler KANSAS CITY, MO. 


NAN 2 2 LITES-1001 ~ 


» \« 
>— wal 
| e 


5.00 
2! 








Jacobs chuck: When B set 


twice Bull Buffer comes complete with 5-inch 


tor] 
érill 
2.00 

















A handy light. 


In the home, garage, 


Cab, 
AECTRIC PLANT 


FOR CABINS, TRAILERS, 
CONTRACTORS, BOATS 


air-cooled engine- 
driven. Furnish regular city-type A.C. electricity 


Licht weight, compact, 


for lights, appliances, radios, etc. Can be car- 
ried by hand. Fit trunk of car. Plug-in recepta- 
cles on plant. Larger models for farms, homes, 
businesses beyond highlines. Catalog shows 
over hundred models. 350 to 55,000 watts 


\ Gasoline or Diesel Powered 
\ WRITE FOR CATALOG - 


D. W. ONAN & SONS INC. 
2797 Royaiston Ave., Minneapolis 5, Minn. 


DELTA ELECTRIC CO., MARION, 


car, camp, on the farm— 
wherever there’s night. 800-ft. 
spotlight or brilliant floodlight. 
Stands, hamgs at any angle. At 
hardware, sport, electrical stores. 
Price, less 6-volt battery. 


-LITE 
ELECTRIC 
LANTERN 


INDIANA 


Delta POWERUITE :: 





pA tend MONEY ON AUTOMOTIVE MILLINERY 


Bridpeerrmad STEEL ALL- WEATHER SHADE 


Rear Window Sta 


r your 
jake car Ea. 
sal models 


$1.50. 
STEERMATIC 


teering 
yling Rutoenatt 
way when not in use 


99¢ 
STEEL FENDER ‘SKIRTS 


car needs | 


$1.29. 


same as 
1 st 


Che 


Set 


rigi 1 s 
me low bene. 


i sets for Ford 
.00. 


“GRAVEL GUARDS 
' d 
"ORIGINAL SMITHY" s MUFFLERS. 


y muffler ' shirt S- check 
“Dus i « uaters meat 
ve 


BUY RETAIL AT 
WHOLESALE PRICES! 


Give your car that snappy streamlined ‘‘1949 New 
Look’’ with these tatest style-line chrome creations. 
These accessories are precision manufactured out of 
the best materials. We guarantee you'll be satisfied 
your MONEY-BACK on any item. Look over 
these amazingly tow prices. Only our policy 
ass- wey Rerense us to 

eit Lo oR 


DER 

TODAY! 

CHROME-PLATED BRASS 
WHEEL RINGS 


instantly 
Enhance 


Snap in 


cars, 
of four, $9.50 


HOOD LOUVER ORNAMEKTS 

Give your car that 1049 
Buick Dynaflow look. Set 
of 6, easy to attach, $3.75. 

S.A. except mufflers and fender 
on C.0.D ' 


Set 


‘$4. 50. 


All ite me chipped postpaid in U 


Oc big illustrated cataiog. 


lymouth. | 5 cry. , eati 
AUTOMOTIVE MILLINERY. ‘OF HOLLYWOOD, P. ©. BOX 2452 TERMINAL ANNEX, "DEPT. "PS-7, ‘tos "ANGELES 54, CALIFORNIA 








J Power Kinc 
° CATALOG AND 
SHOP HINTS / 


Just off the press! Send 
today for this unusual 
new Power King catalog. 
Gives you complete in- 

formation about 

Atlas-built 
Power King tools for your 
hints on 


low-cost 
shop plus helpful 
types of joints for furniture and other 
Gives facts 
and describes 
Write 


about various 
Atlas 
today. 


projects. 
woods, lists 
Easi-Bild patterns. 


reo -— 
1: SEND tis coupon FoR your copy, 


ATLAS PRESS CO. 


742 N. Pitcher St., Kalamazoo, Mich. 





350 BRAND NEW 


INDIAN 
Motorcycle 
MOTORS 


f.0.b. Atianta, 


TRACTOI 
DRIVEN & 
“Ths 


f the 
" va ‘4 short time. "Poreign orders invited. A 
DIATELY 


fane able 
IM™M che 
—_ orscounT ove ‘To LIMITED + negara fad 
on ffer trom plu 
- 0. I 


FU LTON AUTO EXCHANGE 


(Dept. “ 5“) 
190 EDGEWOOD AVENUE, N.E. 
ATLANTA, GEORGIA. U.S.A 
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ct 


o ratch.** 


Make UR-OWN Rotary Type 
=) 


Just add electric motor or gas engine, 

concealed blade for safety, 3 cutting 

heights, 1” to 3'/”. Ball bearing rubber 

tired rear wheels 18” cut. Cuts to within 
” of sidewalk, weight 48 pounds. 


Available with McCullough 


2%. hp gas en- $] 19.50 


gine, as shown 
With ‘2 hp elec. motor and 


Zompicte...... 969-90 
Send Check or M.0. No COD's. FOB, K. C. 
ATLAS EQUIPMENT CO. 


Dept. 62 229 S.W. Bivd. Kansas City, Mo. 





WiZeXey 0). 1,43 


CONSTANTINE MASTER MANUAL 
Get the Most FunFfrom Your Hobby 
ag ereiehul Phew 





edition: more 
to-do- 1h ——-, 


w s, 

today and we Z 
FREE? f Ft ULL yrs. ¢S. SUBSCRIPTION k 
to Chips and hate, Qubliched o- monthly. Keeps & 
you up-to-da' werything in woodworking, # 
offers big money soview pareaine. Send now. 

ALBERT CONSTANTINE & SON. Inc. 

793-C East 135th Street, New York 54, N.Y. 





f ROTARY, INDEX, Lnacmaeagy 


| TABLE f ' 


8” table, 360° m noversent and 4” 
Adjusting ecls ary ad «dia 
a 


Has 
feed travel. 
ated in de 


Write for Circular . 10 
CAGO TOOL and ENGINEERING co. 
Suis South Chicago Ave.. Chicago 17. it. 


DRAINS CELLARS, WASH TRAYS 
CIRCULATES OIL 


Pumps 1800 GPH 300 gal. 30’ 

high, uses ‘4 to 4% HP 

motor. Will not clog. $650 
Postpaid if cash with order. 

—~ (Add 50c for west of the Mississippi.) 


Thousands in use since 1936 
__asawco PUMPS, BELLE MEAD 3, NJ N. J. 


ELECTRIC SHEAR SHARPENER 
— Over 55,000 Sold—it Must Be Good! 


nen > Gecbhoreatem 

el i ta ane Motor driven 
$ 75 

complete with electrical 

goods catalogue 


complete 
“ey vise 
WILLIAM MARVY COmPARY, 1 
479 St. Peter Street 


PLYWOOD BOAT KITS 
* $675 


(Freight 


3 oan 
Zw 


Send for 





heme use. Send remit- 
tance with order and ship 
ment will be made at 
once, prepaid to your door 


Build the 12 ft ~ 
V-Bottom ‘Sportsman’ — “ 
as shown. Ready-cut kits include all hardware 
free folder on all models as low as $20.95, freight included 


TAFT MARINE WOODCRAFT 
“R,” 636 39th Ave. N.E. Minneapolis 21, Minn. 


paint, ete 


Dept. 





Engineers Say: 


BURN WATER IN YOUR CAR! 


Engineers and scientists have achieved great results 
with water injection. They have found that startling 
increases in performance, efficiency, economy, and ac- 
celeration of internal combustion engines result when 
water vapor is injected into gas vapor. 


Now these benefits are available to every motorist in 
the Octagane Water Injector, a fool-proof, fully auto- 
matic, precision injector. If you want to get premium 
performance, smoother operation, better pick-up, and 
all the other proven benefits of water injection, write 
for free information about the Octagane. 


Send Card Today for Details of 
Special Introductory Offer 


COMMONWEALTH CARBURETOR CORPORATION 
DIV. 19-4, BERKELEY 2, CALIFORNIA 











AMAZING NEW SAFE JIG SAW Sand Casting —Forging—Heat Treating —Case Hardening 


cute READY! ee FOUNDRY 


In your own workshop allows you to de 

> sign and build your own GASOLINE EN- 

GINES. STEAM ENGINES, STATUARY, 

ART OBJECTS. SPECIAL TOOLS. NEW 

INVENTIONS. ETC. You can also make 

forgings and case harden stee) Your 

. = H shop is not complete without a FOUN+ 

Circular! DRYETTE. Three sizes are available 

I . = capable of making bronze castings of 

ne . ail postal : l'g. 3 and 6 pounds weight, aluminum, 

Now f te re ) 4 copper. brass, etc., $22.50. $29.50. $42.08 

‘ f.o.b. Kansas City. Domestic gas supply 

lers Write! and 110 volt AC or DC energy required for operation. Write for 
peepee circular. KANSAS CITY SPECIALTIES Co. 


SYNCRO CORPORATION Dept. M-79 Rochester, Mich. Box 6022, Dept. S-6 Kansas City, Mo. 








FOR ALL MAKES DOUGLASS Steel-Pack MUFFLERS 1949 


AND MODELS Performance that excels @ Stamina that endures COMPLETE 
Rugged construction. Stee! tubing. Stroight-thru-design. Solid tube with steel packing RACING 
Throbbing Deep Tone Complete for Easy installation Sotisfacton Guaranteed 
32-40 FORD V-8 $5.96 29-48 CHEVROLET EQUIPMENT 
41-49 FORD V-8 6.85 31-41 PLYMOUTH fata iets 
39-49 MERCURY 685 42-48 PLYMOUTH 
35-49 FORD & MERCURY DUAL SETS 25¢ 

49 FORD & MERCURY DUAL SETS — 
Specify Year and model @ Enclose Money Order or Check with Order acess bavewned auaell 


1916 W. VALLEY BLVD. - ALHAMBRA, CALIF. 


ORDER NOW! 





Save $300.00 to $500.0. 00. Build your own arc ‘welder !! 


It's easy to Build your Own Arc Welder. Be Go after those BIG PAY jobs. No need 
prepored to go after the profitable out- waiting to own ao complete factory built Send 
side repair and construction jobs. Pay for outfit. Let Hobart help you get started for Book 
your welder out of increased earnings that now. It's easy. Write for full details. Hew te Build 
stort immediately. Tell us your plans. Your Own Welder 
5¢ postage 


HOBART BROTHERS COMPANY, Box P-791, Troy, Ohio or handling 
“One of the world’s largest builders of arc welders” 


JULY 1949 943 








VAUGHN 
MONROE 


HTWEIGHT 
WOTORCY CLES 
revolutionize 


rt 
sport | 
thsroreycling 


You can learn to ride in 5 ateites 
More and more people are taking up motorcycling 
—for fun, relaxation, and economy. For the new 
Indian Lightweights are so easy to ride you can 
learn in 5 minutes. They're the “World's Most 
Modern Motorcycles.” Send for free book, “How 
to Ride a Motorcycle,” by Bill Stern of NBC. 

INDIAN MOTOCYCLE CO.., Dept. PS79, Springfield, Mass. 
DEALER INQUIRIES INVITED 


How VIP-TOP Liquid 
Solder Fired a 
>—Truck Radiator 





Sometime ago. my truck's radiator sprung a bad 
leak. | drained it, cleaned the surface around the 
leak, and applied Tip-Top Liquid Solder. Despite 
the extreme heat of a Texas summer, the repair 
held perfectly. and is still holding! 
Mr. L. M. W. — Texas 
Hundreds of Tip-Top Liquid Solder 
asers write experiences like that! Tip-Top 
holds. under extreme heat and pressure 
Gasoline and waterproof. Makes a perfect 
oint in almost any material: metal, wood 
288 ast € 
Keep a tube mandy in your car. on your 
work bench and in the kitchen. Saves you 
noney on hundreds of repair jobs Buy 
p-Top at your hardware dealer's today 
write Tip-Top Products. Omaha. Ne- 
raska. Insist on Tip-Top,. the eriginal and 
superior Liquid Solder 


AUTOMATIC RETOOTHER 


MAKES NEW 


PROFITS 


Cuts new teeth in 
50 seconds — any 
size 4 to 16 points 
Old teeth fall off 
as chips. Easy to 
operote. A perfect 
job. 








AA 


FOR PROFIT OR PLEASURE 


BUILD YOUR OWN ,.5*vi., 
HEAVY DUTY WELDER **<E554*" 


PARTS 


All parts Ready-Made and easy to assemble. You 
around welding on steel. cast tron 
‘+r metals after only a few hours prac 
lilustrated instruction manual! included 
Seld on 3 Day Money-Back Guarantee! 

—<—<—— SS SSS = = OCGives 
Write today for fully il 100% 

lustrated Pamphiet 8-6 
ee eee ES 


ATOMIC ARC WELDER CO. 


S-7— 1039 So. 39th St.. OMAHA, NEBR. 





! pene- . 
— tration. Welds 
stronger than original 
metal. Operates on 110 
or 220 AC 


TREE 1949 SEA-HORSE 
HANDY =_—"s 
Illustrates and charts in detail the new 
QD Gear Shift outboard motor and 
the 4 other great Johnsons for *49. 
Sent free. Write for your copy today. ( 
JOHNSON MOTORS 
500 Pershing Road, Waukegan, Ill. 


Johnson Motors of Canada, Peterboro, Can, / 


‘BUILD YOUR OWN FAN 
GD Fico eles. for covtine 
and ventilating. 


Size Polished Unpolisnhed 
nches 2 i Blade 2 Blade 3 














anny Zor cust | 





Let us give ’ 

|}youourprices| Write for pamphiet on larger fan blades ‘ 
on your alu-| guards, fan bases shutte rs, pillow blocks, exhaust 
minum cast an frames d prepaid if money accor 
ngs. __} panies ‘ ere write fer discount 


80 ‘FoY., Dept. P PS-7 79, , Davenport, , lowe 


SUPER DRILL GRINDER 


Sharpens round shank drills from 
3/32" to '>” in diameter. up to 6 
long. Grinds old drills like new in 4 
different point angles. using hand 
or power grinding wheels. Money- 
back guarantee 
Price only $2.95 
At Dealers or Postpaid 


Sta De 
Crandall Mfg.Co.55*2;. | ms ae calit. 








“BIBLE” FOR AMATEUR WOODWORKERS 
Tells how to achieve skill with tools and 
make home repairs. 188 pages 
crammed with illustrations, diagrams. 
Cloth bound. A “must” for the home 
workshop for only $1.00, postpaid. 

B= Stanley Tools, 279 Elm St. New 
Britain, Connecticut. 











IMMEDIATE 
DELIVERY 


BURR MFG. CO. 
8943 VENICE BLVD. 
LOS ANGELES 34, CALIFORNIA 


ALUABLE 
BOOK 


Order Burr's Bive 
Book of Coast to C 
Coast prices for 





sow shop services. 
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UTS AT ANY ANGLE! 


Thru WOOD 
or 
METAL Easily 


“SPEEDY” 
COMPASS SAW 


The fine tempered steel blade 
actually revolves to any angle de- 

sired for cutting in corners inder 
pipe. or around obstructions! A ‘‘must 
item for every tool kit. Blades inte 
changeable. At your dealers. If he can- 
not supply you. send $3.95 (check or 
M.O.) and we will ship postpaid 


CHICAGO SPECIALTY MFG. CO. 


2954 W. Lawrence Ave. Chicago 25 


$3.05 





FOR EASY PARKING 
—SAFE DRIVING! 


Top of spinner shows 
Hollywood glamour 
girl attractively posed 
in full color. Base is 
chrome plated and fits 
any steering wheel. 
Choice of red, blue or 
green. Send no money. 
Pay postman $1.69 
plus postage. If remit- 
tance is made with or- 
der WE pay postage. 
Dealer Inquiries Invited 
WELDON PRODUCTS—Dept. 7A 
1213 N. la Brea, Hollywood 38, Calif. 


With our six inch tool steel cutters 
make mouldings casings. drop-leaf 
tables. gr es beading and jointing 
Moulding ‘cutters, A il in, wid 

in 2.25. Jo cating - 
75. 1 n 
eaf tabtes 


a A. SANDSTROM 
Clearwater, Fla. 





Amaiing. General High-Speed low cost Concrete 
Vibrator Block Mochine Will produce 1000 blocks in 
on 8 hour day All sizes. Eosy te start your own 
profitable business Complete details sent FREE 
Mail $1 for WONDERFUL BOOK “How To Build Your 
Own Concrete Block Home.” 





aes EASTERN DIVISION) DEPT. H- DREXEL BLOG. ‘PHILA. 6, PA 


FREES SON BEND 
CATALOGS 
Cat. 100-9" to 16" SWING LATHES 
Cat. 400-14" DRILL PRESSES 
Cat. 500-7" BENCH SHAPER 


Cat. 77—ATTACHMENTS 
Write today — state catalog wanted 


SOUTH BEND LATHE WORKS 
456H E. Madison St., South Bend 22, Ind. 


| 
; GENERAL ENGINES CO. 





and cotalog of famous 
HOMECRAFT® POWER TOOLS 


Gives you information you want 
On tools made especially for 
fdiks who like to ‘‘tinker” in 
the home shop — low-cost, 
big-capacity tools, made by 
Delta, that are fun to run 
and easy to own. Includes 
how-to-do-it facts like how to 
plan your shop . . . how to 
build a woodworking bench 

how to enlarge plans 
ana drawings...other things 
worth knowing. Send 10 cents 
in coin, money order, or 
United States postal note with 
your name and address today. 


DELTA MANUFACTURING DIVISION 
ROCKWELL MANUFACTURING COMPANY 
682G E. Vienna Ave., Milwaukee 1, Wis. 





MOTORITZED- 
COOLS AUTO 


5) [ipsa TEP ZY 


Styled for the Modern Car 


ELECTRICALLY DRIVEN CAR COOLER 


WINTER BREEZE provides cool, fresh alr 
whether car is standing still, moving fast 
1 Powerful 3200 r.p.m, motor op- 
. fan and specially designed 
es and circulates cool al® 
car. No ropes or chains @ 
© manual effort of any kind. WINe 
ER BREEZE operates automatically 
converting sizzling temperature to moume 
tain coolness! 
WINTER BREEZE does not mar or of 
struct the view of the passengers 
WINTER BREEZE is supported by the 
metal door frame, not the glass. All poinip 
of contact are cushioned with top quali? 
ubber mounting, WINTER BREEZE is a@& 
just a le to fit any size window. Won't mar 
ee -_  & © car finish, Glass can be rolled all the wey 
up and car locked. 
= WINTER BREEZE can be 
removed, in less than 
WINTER BREEZE Auto Coolers*are guaranteed 
vaterials and workmanship for a period of 1 year—will last for year®, 








g 


ered metallic grey, or bia prir ree 
rush us $39.95 fo WINTE K BREEZE anc “ 
mediately! Guaranteed as advertised or money soimell ] 


1713-35 West Grand Ave. Dept. S Okla. City 6, Okla. 
Please rush via mail one Winter Breeze Motorized Cooler in 


finish. I am enclosing $30.95 full prepaid price 


Mufliers—All Ford, Chev, Ply $4.45 
All Buick, Pont, Olds, Chrys 
Dodge. Hudson, KF. Pack. etc $5.45 


V-8 and Nierc Duals 
32-49 incl 


$15.95 


DURABILITY 


A SANDEE Sportone will outlast rwo ordinary mufflers and 
give More Power! More Speed! More Mileage!—plus a tone 
quality unsurpassed. 

Please ship (item): Price 

Car and Year Name 

Address 
SANDEE MUFFLER CO. 5643 Corryne Pl. Culver City, Calif. 


jury 1949 945 




















= 
INSERT 
MO“LY 


} 
ee —. 
TURN 
SCREW 





and do it quickly, 


ruuy ‘4c 
INSTALLED 


screw 





REMOVE 


. WITH MOLLY YOU CAN FASTEN 
neatly and safely. 
fixtures + securely to floors, ceilings or any hollow wall con- 
struction ... Simple to install, all you need 
is a screw driver. Sold by leading hard- 
ware stores everywhere. 

Write for Free Descriptive Folder 


ANYTHING 
MOLLY will hold 


“ WHERE SCKEWS 
WON'T HOLD! 

...USE MOLLYS... 
°\ £iXTURE MOUNTED 


522 COURT ST READING, PA 





BUILD own TILTING ARBOR 


@ 27x28 in. 
stays tevel. 
titts full 


rere. 
@ 10 in. blade cuts 
314 in. deep. jack- 
screw o- he ar 
4 in. table 





@ New Oeparture ball bearing arbor. 34 in. 
——— shaft, ready to run, S—@ in. bore 
blade 

Quick. positioning. self-aligning rip fence 

stee! and aluminum con- 


machining—build easily with hand 
tools onty. 

Y Capacity and pertasmense 
/ selling for $150.00 and 
, GIUL-BILT Step-by-Step pictorial plans (No 
full scale pat- 

$1. 


of floor saws 


bive-print reading required). 
terns, 11 actual photographs 
GiL-BILT Metal Parts Kit inctudes Plans. 
atuminum miter gauge and bar rip tence guide. 
knobs. jackscrew mechanism with 4! > 
metal parts inctuding every screw bot, nut 
bade) 
Same Kit with 10 
Same Kit with 86 


ball-bearing arbor, 
machined tock 
in. handwheel, and all other 
and washer 

$20 
combination biade 
combination blade 


j " teae up te 600 mil 
Also available—Plans and Metal Parts Kits for & Tilt ‘Table Saw 
nd 12° Band Saw. Order Plans at $1.00 each—sent postpaid any- 
where in the world. or write for FREE descriptive Catatog 
Box 1-VvG. 


GILLIOM POWER TOOLS ” na yl ye Lambert Field 


SPEED ou8i. HANDLE 


root or SCs hati 


orver now:... $1.00, 
SPEEDCOR PRODUCTS 
$12 N.E. had Portland 16, Ore 


OTTAWA Buzz Master 


3 MODELS — $99.00 up A J 
Greatest offer ever made by b sarod 
7 Like It! 
oldest and largest firm in the 
business. Made by men with the know-how. A model to fit 
your needs and your pocketbook. Endorsed by Conservation 
experts. Send for FREE details. Now in our 46th year 


OTTAWA MFG. CO., 1-901 Brush Ave., Ottawa, Gen, 





Easy to use as a pencil! Draws paralie! 
lines straights curves circles with 
enamel lacquer etc Do your 
Striping on autos. furniture y 
me oe planes signs inoleum 
: ~a? like tlle. Painters 
day! Type ‘M 
Tool complet« 
$1.00. T 
2 3/64 
50 


WENDELL MFG. CO. 
4234-A Lincoln Ave., Chicago 18, Illinois 


ZIRCONS 


Y, kt. to » kts. 
cluded. We e can supply 
mountings of all types. 


details today. 


B. Lowe, Dept. PS, Holland Bidg., St. Louis, Mo. 





Loose. Genuine Siam io 
ports. Pure white. Special : 
3 Genuine Zircons, from 
3 gleaming gems $6.00 tax in- 
Zircons in all sizes and 
Send order or write for 








REAL ENGINE VALUE 


a enor eae eas engine that really operates. 
gasoline engines have 
w is your chance 


TEms. 


cA - ve 
America’s Hobby Center tnc., Dept. S-79. 156 West 22 St., N.Y. 11 

















NEW! 128 page manual. chock full of cutaway 
construction drawings. photographs and valu- 
able. easy to read and understandable techni- 
cal data. A neatly bound manual with colorful 
eye-catching cover. Includes complete data on 
how to install V-8 engine in Model A chassis 


SENT POSTPAID FOR $2.00 *™ 


ZF 


— e.. rework the 
. Merc, Ford 6, Zephyr, and Model A & B. 
iso includes data on column shifts, ee gears, and. 


following engines for speed and 


3 wer: V-8 
> 
how to install hydraulic brakes in any ye. Ford. Cati- 
en ’ fornia Bill's manual is guaranteed to be the finest. 


BOX 1-3, EAGLEROCK, LOS ANGELES 41, CALIFORNIA 
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Model T-1 
Brand 


plus pressure tank, air gauge, air chuck, 20 
ft. hose, pop valve, and fittings as shown. 
COMPLETE OUTFIT OF 6 ITEMS ONLY 


IDEAL for HOME + FARM + FACTORY 
Wherever Compressed Air Is Needed Separately 


4 fortunate purchase from the Government enables us to $21.50 


offer you this amazing buy at a small fraction of the price 
of the manufacturer aad of leading mail order houses. All P 
brand new. You get the Westinghouse Compressor and all ame | __ $1250 
of the accessories shown for Only $31.50. Shipping wt. 50 . 
Ibs. Designed for automotive truck or tractor mounting 
Can be run off fan belt or power takeoff, or mounted hori Piston THE COMPRESSOR 
zontally. Comes with automatic clutch, Can be installed for Stroke Ball Bearing AU TOMATIC cL u rt H, 
ise on farm trucks, jeeps, tractors, tire or garage service oo FREE AIR, 27 « M. at 600 K.P.M 
trucks, contractor or road building machinery, pneumatic Ps. “tn ark NSiONS operating froepere 6 
evices, ete, Can be operated with % H_P. or more electric 65" deep. A 26 lbs. % sil ca 
motor or equivalent portable gas engine. Replacement - “ a and “ACCESSORIES ‘ 
oan * 2” x oe" stainiess steel tank suitable for 
arts available 150 Ib. pressure. Two %” openings. Air 
This low price is but a fraction of the price of ee SS Ss Ge eee 2 ee ae 
manufacturer and of leading mail order houses. 


AUTOMATIC COMPRESSOR UNIT 
note mM SAVE 


Brand New c ag 4- P. HEAVY i 1/3 HP, heavy duty capacito 
AC 110/220 volt 60 cycle 

External inch piston type compressor 

is, Atomizing feed lubrication, 12 x 24 inch t 

automatic pressure 

range 100 to 125 Ibs 

valve, safety valve, air regulator with 

gauge and filter, 20-ft. air 

hose with air chuck for in 

flating tires. V. belt drive 

Shipping wt. 90 Ibs 


Special $7950 
Price 
Same unit as above with 1 
2 a motor. CFM 2.8 at 125 Ibs. 
sure, ae with Ss Py 
yg ‘tank. ipping 
wt. 125 Ibs. $9g.50 

















**Wellworth’’ PNEUMATIC AIR TOOLS 


ressior “zs, 3 ing, 2 < 
pl RG ¢ F. M at 60 Ibs , 
1 exte rma {ttomizing. Flat and re rand 5 CHECK CHICAGO PNEUMATIC A.V.C. 11 INGERSOLL RAND 


ohe, dia 
> Hint yt Fy RIVETER & 
es aid water emtractor ‘$57. 50 VALVES | cuipring HAMMER | 
- CP4X Pistol grip ha 


eak proof fittings, complete 
r ri 54 


Net weight ° Mas > up. to. 3/16 
v ] 


) IDs Ibs. | Pus h butte m, takes 12” rivet 
Outfit less motor vn $47.50 a ' we odin; tt $40.95 
Compressor only 17.50 zs 4 

Spray gun and 20 ft. hose 12.95 


AUTOMATIC PRESSURE 

SWITCH WITH UNLOADER 1° valve Special Price...$14.50 Ingersoll Rand 

Soute pole with i way release valve $2.75 — as —_ a. AIR DRILL 

et at 125 to 150 Ibs. pres- $] 0-25 14,” valve Size CP3. Takes 5/32” With Mas Be; ‘ “s so 
t $10.95 17: 


l 
sure. Wt. 4 Ibs. Onl $4.50 Rivet . $55.00, Only 


Prices f.o.b. Chicago. Immediate delivery. WEE | WORTH TRADING CO. 


All items sold on money back guvorantee. 
MERGED WITH C & M EQUIPMENT CO. 


Send check or money order today. Write 
1831 S$. STATE ST., DEPT. B-7, CHICAGO 16, ILL. 


for free catalog. 




















Has the amaz- 


— ee Ty a 
at your local Lincoln Weldealer tor ss fot 


iest Welding 
See how easy it is to— 
@ REPAIR BROKEN PARTS 
@ RECLAIM WORN PARTS 
@ BUILD EQUIPMENT == 


with the “LINCWELDER 180 AC” 


xe a | 370. € ple . . 
Get full details in Bulletin : onsult your telephone directory Built for 220-volt line only. 


for nearest Lincoln Weldealer or write The Lincoln Electric Com- A 
pany, Dept. 202, Cleveland 1, Ohio. Accessories as shown, $19.00. 


FREIGHT 
PREPAID 
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DOUBLE BUNK BEDS 


Complete $9750 


This price includes two (2) hardwood beds, 
twe (2) bedsprings, two (2) thick cotton 
mattresses, and two (2) fluffy feather pillows. 


TWIN BEDS 














9.000 hardwood beds from the l 
v rice possible. These bed 
beds and are rea 

if room cn aren s f r 

j 4 constr . w 

7 long. "Matt resses have 


hed an 


nip 
> pay one 
1e be ne (1) tr 
i si4 00, N t 
Steel beds also available sam 
A ‘ k 


mbe we ay e halt! 


NEW 100°. weet BLANKETS 


$5.95 ea. 


ed 


We pay 


‘ ‘ 8. rr. 8 ‘ e drab 
all postage ¢} r 
io a zx jeposit on C.O.D."s. All 
orders filled promptty 


ARMY SURPLUS SALES 


OF FRESNO 
1820 Tulore Street 





SPEED AND POWER HANDBOOK 


Rulld fast Stock Car aliferaia by 
sters! 150 MPH Rods! c wer 
Cadillacs— all makes! Breathtakt A 
ods Authentic Direct from * ‘ fornia! 
SAVE MANY DOLLARS 
your own Dual Manifolds 
Hot Cams! 
sion He — 


Water 
Mileage 


ou amic 
truction 


power ine 4 
lrawings! 


ae See Gears 


5 n < 
' “Catiromwia. AUTOMOBILE 

photo sregmee Diagr . 

all ! Streamiin - Chopping! nneling! Custe ymizir 50 

| LIBRARY REITION VS Postpaid 


NEWHOUSE AUTOMOTIVE INDUSTRIES 


5805-A4 EAST BEVERLY OS ANGELES 22, CALIF. 


cUSTomizina®: 


ste Re Stylin 











Fresno, Calif. 





Barron Precision Drill 
ools and Accessories—Planers, 
Rotary and Drum Sanders, Auxiliary Table s, Hi-Speed 
Router Bits, Shaper Fence s, Molding Cutte rs, Dovetail 
Cutters—a host of other useful drill press 
give complete werk hop facilities at ‘; 
cost. Over 200,000 Barron owners. 
facts on these popular, versatile drill pre 
today. Sold on 10 éon money back guarantee. 


TOOL CO. Inc. 
T1Q ARCHITECTS BLOG 
DETROIT |, MICHIGAN 


Carve for Fun and Profit! 
No skill needed 


with Dumore Carvit 
Anyone can make woodcarvings with 
a Carvit! It copies low-cost models 
you can buy in any dime store. The 
fesult—beautiful ornaments, unusual 

ts, fire carvings that sell. 
rite for Free folder with full details 

The Dumore Company 
Dept. G-52 Racine, Wisconsin 





7x50 PRISM BINOCULARS 


PRECISION OPTICS-BRAND NEW 


$36* 


6x50 Achromatic Field Glasses 


$22.50* 
*20°, Federal Tax 
Send tor Free 


Catatog of Binoculars 
Telescopes & Microscopes 


BROWNSCOPE CO. 
Dept. 7P, 24 W. 45th St.. 
New York 19, N. Y. 


7x50 
$36 


illustrated 


30. SHEET METAL BRAK 


Forms angles t ’ vees 


$12.50 PP 
$12.50 P.P 


“ SHeer METAL PLIERS. : 
cS 
VISE BRAKE MFG. co. 


: 8”. 4 
D).. or aend for folds 


1116 SO. 27th ST OMAHA 5S, NEBR 


eS Wig WELDS + BRAZES+SOLDERS+CUTS 


ANYONE CAN wet ng oa the newly invented Four- 
ay Portabk on wy Weider—does brazing, solder- 
ing, welding, « ing on iro steel brass and other 
metals WwoRKs. INSTANTLY. ny properly wired 
110 VOLT AC or DC line. Phe time ar d mon vy ve 


n ( OMP i i: Th 
ALI SUPPLIES ready-to 
i trvuetior Write for 
r 10 Day Trial. 

FOUR-WAY WELDER co. io. PSF-79. 
3180 WN. CLARK STREET CHIcaco 14, “LINOIS 


Only *8° Each! 


5 Big Capacity power tools iz 
chine: Lathe, Drill Press, Saw Arbor, Grin 
and Sander —uses ', to H.P. motor. E 
‘ s TIME 
MORE | y $3995 ca 
Ea k I " REI a “ 
PREE Car a 


ma 
EMRICK, INC., 1685, Clinton, Kalamazoo, Mich == FREE TRIAL 











Facts for Architects and Builders: 


Effects of acids, alkalies and solvents—Essen- 
tially none. 

Effect of age—Independent scientific tests indi- 
cate that LUMITE is more durable than any other 
type of screen cloth under all climatic conditions 
that might normally be encountered. 
Non-inflammable— Will not support flame... 
is self-extinguishing. Softening point, 240 F. 
Tensile strength—Up to 40,000 ibs. per square 
inch. 

impact strength — Greater than conventional 
screening. 

Installation—Cut with ordinary scissors. Fold 





mag 
» LUMITE 
2 Tail is 
‘ik ‘ LONGER LASTING 
me because 


i it’s rustproof 


Name the enemies of ordinary screening: 
salt air and salt fog .. . industrial smoke... 
rain or snow. Not one of these has any effect 
on LUMITE. 


Here at last is a screening ‘that can be 
unconditionally guaranteed never to rust, rot or 
corrode .. . guaranteed never to stain your 
house. Yet this new miracle plastic screening 
costs only 11¢-12¢ per square foot—little 
more than the cheapest... less than any other 
quality screening. 

It's easy to frame... and so strong that when 
properly framed it will never sag or bulge, 
Punch it. You'll see it give, then regain its orig- 
inal tautness. 

Insist on LUMITE for your new house or when 
replacing old screens. On sale at leading hard- 
ware, lumber and building supply dealers. 

For free sample and further information, write 
Dept. PS-3, LUMITE DIVISION, Chicopee Manu- 


facturing Corporation of Georgia, 47 Worth 


Street, New York 13, N. Y. Gow yr 


S = Guaranteed by > 
Good Housekeeping 
= 


Ss 





4 =o 
+4 +t ames 





1ST ON RUSTPROOF 


a! im } 4. Tt i= me! 





edges under one-half inch. Tack or staple the 








screening smoothly and evenly every 1/2". Be- 








cause of inherent characteristics, LUMITE will 








gradually drow itself into a snug, firm fit. For 











correct methods of machine framing, consult 










































































LUMITE engineers. 


ane men me me | sewa m i 








woven saran screening 











*Registered Trade-mark 
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“CRACKS | 


in Concrete — 


sf 


Don’t let cracks, widened 

seams, shallow holes in your 

concrete basement or garage 

floor cause you trouble! Fill 

them with Smooth-On No. 7B 

Quick Floor Patch Cement. 

Finish level with surrounding 

surface. The repair hardens in 

a few hours and is then ready for use. Ask for 
Smooth-On No. 7B Quick Floor Patch by name 
and number, in 1-, 5-, 20- or 100-Ib. sizes. If 
your hardware store hasn't it, write us. 


Fk ng Ek E 7B LEAFLET and 
SMOOTH-ON HANDBOOK 
Leafiet shows hov toe use No. 7B. Hand- 
book shows time-saving, money-saving 
home repairs you can make with other 
Smooth-On Cements—leaks stopped, cracks 
sealed, loose parts made tight. 40 pages. 170 
pictures. Write us for both—FREE—today. 
SMOOTH-ON MFG, CO., Dept. 58G, 
570 Communipaw Ave., Jersey City 4, N. J. 


ott SMOOTH-ON 


QUICK FLOOR PATCH CEMENT 





Plastic Flower-Pot Container. 
Water is poured into this decorative Viny 
lite® flower-pot holder rather than into the 
pot itself. The plant receives moisture by 
absorption. It’s sold by Mary Donlan Ver 
Mett, Fenton, Mich., for 35 cents. 


with the 


FINEST | \\@: . S eee 
IN STEEL TAPES = | 


it’s easy to be right the first time — it’s easy to get “thet accurate 
teuch” if your measuring instrument is the Master Streamline. This 
fine tool simplifies and speeds measuring and cuts down time-wasting 
errors. Its outstending features ore Streaomline’s guarantee of better 





meeosunng grodvations on both sides of blade new lever broke 
to hold reading direct reading inside measure . extra long tip 
holds blode steody and mony others found only in the Moster 
Streamline See your local hardware decler or use the coupon. 


"| MASTER... "| Aluminum Awning. This awning 


oe re can be raised or lowered to any pitch from 


| 
i MOOD, AnD, STREA TA inside the window by a crank attached to a 
Master Rule Mfg. Co., Inc stainless-steel cable. All parts are fireproof 


201 Moin Street, White Ploins, N. Y. ow 

1 enclose $2.25 for the 6 ft. Streamline and weatherproof. The maker, Spartan 
$2.50 for the 8 ft. Streamline Company, Inc., Los Angeles, offers the awn 

Engrave my nome (75 extra). Please print clearly. : 





ings in a wide range of colors that blend 
with most decoration schemes. The col- 
ored enamel is baked on aluminum. Awn- 
ings are custom-built for any windows. 
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Modern Living 


= 


A ee 


SO HANDY tor 
SO MANY USES 


AT HOME 
OFFICE AND SHOP 


32 DRAWER 
MODEL PICTURED 
ONLY 
$5.95 


POST PAID 


THE 
wild» 4 
METAL 


CABINET 


Now you can keep 
nuts, bolts, screws, 
nails, parts, wash- 
ers, stamps, hobby- 
ist needs, etc., at your fingertips. 





Just think, 32 or 64 drawer cabinet to keep those small 
items that usually get mislaid. Spot welded steel cabinet, 
enamel finish, metal drawer guides. Looks good any- 
where, Send check or money order please—no C.O.D.'s. 
Prices below. Your money refunded if not satisfied. 





32 Drawer Unit 
6” Deep 
12%" Wide 
1544" High 
64 Drawer Unit 
" Deep 


SPECIFICATIONS 


WITH ALUMINUM 
ORAWERS 


bench and industry use 


32 drw. 


One piece rustproof alum. 
inum drawers for heavy 
service — good for work 


$8.95 


WITH CARDBOARD 
DRAWERS 
Suitable for most home 
Heavy board braff 
covered. Metel drawer 

pulls. 


32 drw. $5.95 


uses 


Drawer Size 
iy 4” Deep 
2%" Wide 

6” Long 


64 drw. $15.95 
POSTAGE PAID 


64 drw. $9.95 
POSTAGE PAID 











a BOX S86 CANTON < 


REMOVE PAINT g 
| with WONDER-PASTE 


In 


Window Made of Glass Slats. | 
Closely resembling a Venetian blind, this | 
window is composed of slats of 4%” plate | 
glass. Designed by the Bishop Ventiglass | 
Co., Pasadena, Calif., it controlled 


ventilation. Handles open the strips. 





gives 

refinishing furniture, woodwork, 
: portions 

§ ‘ ed. It easy witl 

PASTE REMOVER. plied wit 

paint t ret t 


h an 











y at every 
ee Ed 
your pair a 
Write for “Wonder: Paste leaflet, 
ice on your par ing pr 


Wilson-Imperial Co., 121 Chestnut Street, Newark 5, N. J. 


cular remo 








on a fireplace you can 
easily build yourself — 
as elaborate or modest 

as you wish, 


Three-Way Peeler. The Roll-Eze' 
parer and slicer cuts right- left-handed 
set to slice three different thick 
about $1 by Scott & Cam 
Mich., 

Any 
knife 


slices. 


ol 
FYRO-GRILL, 
the perfected 
steel fireplace 
form assures 
gratifying 
success Made of heavy steel. 
removable steak grill, adjustable 
grate, variable draft control. Entire 
at Buffalo unit removes for winter storage. 
Buy through your local building materials dealer. 
if he cannot supply you send $19.95 direct Order Now! 


PRICE FIREPLACE HEATER & TANK CORP. 
119 Austin St., Buffalo 7, N.Y. commun 
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ind can be 
Priced at 
Co., 

three 


nesses 
ck ni 
vith 


clipped into 
PI 


Jackson, the peeler comes 
of 
to fine 
It’s made of stain 


sharpened with 


these be wd 


turn 


rollers, 
the 
vedium or COoars 
steel and may 
a fine file. 


can 
out 


$19.95 


be 


ICSS 
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EDEE ALLIED'S LATEST Hf xis dea Ln 
Mea 


Radio's Biggest Values 
SEND FOR IT TODAY 


Everything in Radio 
At Lowest Prices! 


See the latest attiep Catalog for 
greatest values in Television re- 
ceivers, latest radios and radio- 
phonos, high-fidelity custom sound 
components, recorders, sound sys- 
tems, Amateur receivers and sta- 
tion equipment. Everything for 
Builders and Experimenters— 
thousands of parts, tubes, test in- , 

struments, tools, books, diagrams and . "i > ; 
kits. World's largest stocks—all at really « ooks Meat in Toaster. The Bartz 
low-money-saving prices. Get your Free Snacker®, designed by F. H. Bartz, Chi- 

be »? 
ALLIED Catalog now! G cago, fits into pop-up toasters to cook ham- 


burgers, bacon, and other foods, It’s made 

of pressure-cast aluminum about 1/32” 
833 W. Jackson Bivd., Chicago 7, Ill. Dept. 7-G-9 thick. Overall length from end of handle 
to base is about 11”: width is 4%”. Food 


Rush FREE ALLIED Catalog. 
juices collect in the bottom of one side. 


Name. 
Address. . 


City. 











FIRES SNUFFED OUT, 
AUTOMATICALLY!) 


RED COMET 
FIRE EXTINGUISHERS! 


When fire starts Red Comets go into 
action, release powerful spray, create a 

blanket of fog which smothers fire— 

without human aid! Can be mounted 

in homes, shops, autos, boats—in any 

enclosed space! Write for FREE LITERATURE today! 

RED comet. INCORPORATED 

153 Red Comet Buildin Littleton, Colorado 
SALESMEN! Operate an own Qutrens sell Red Comets! 
Every home, farm, store a prospect. Territories open! Write! 











Hydraulic SPEED REDUCER “use” 
Variable Speeds and INSTANT REVERSE 
From ZERO te 700 R.P.M. FINGER TIP CONTROL 
Mt a1 Output 
Torque 
Adjust- 
ment 


10 108 Combined Stove-Refrigerator. 
A..4 Three layers of insulation under the stove 
\ (either gas or electric) prevent transfer of 

ae. 7 heat to the 4-cu. ft. refrigerator. Seven set- 
oy Only $5450 tings are offered by the temperature con- 
ceeene trol on the refrigerator. The General Air 


| dace Saerees Sete" | satan ele Conditioning Corp., Los Angeles, prices 
the units at $230 to $240, 














DIRZIUS MACHINE SHOP ‘J.’ 1423-25 So. S2nd Ave., Cicero 50, III. 
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Meters Coffee Automatically. 
Each time the knob is turned the Cofi- 
Metr® pours out a teaspoonful of coffee. 
Flavor is retained by the air-tight friction 
cap. The plastic dispenser and a_ 1-lb. 
decorated jar retail for $1. Over-all height 
of the jar and dispenser is about 10”. The 
maker is Steward Industries, Inc., Chicago. 


Replacement Seat Hooks On. 
Beach chairs that are ready for the discard 
because of damaged canvas can be given 
new life with this replacement seat. No 
sewing or tacking is necessary. After the 
old canvas is cut off, the new seat is snapped 
in place with rustproof hooks. The price is 
$1.89, M. D. Pinner Company, New York. 


OUR GREATEST 
~ GARDEN 


* TRACTOR 
VALUES IN 30 YEARS! 


ECONOMY 
em 


NOW! Famous BREADY quality and depend- 
ability in new low-priced economy models! 
Implements for year ‘round use. See BREADY 
today at your dealer's. 


WRITE TODAY for free folder. 


THE BREADY TRACTOR & IMPLEMENT CO. 


BOX 213 o SOLON, OHIO 








WE FURNISH ALL MACHINED METAL PARTS, EVERY SCREW, @ 
NUT, BOLT, WASHER, AND COMPLETE PLANS FOR THIS... 


BIG 10° POWER SAW 


anim WITHIN 10 DAYS “ 


ASSEMBLE IT YOURSELF WITH . 

‘o SIMPLE HOUSEHOLD TOOLS! 
TABLE 24” x 20” @ TUTS TO 45° . 
CUTS 0” 10 3%” DEEP © TAKES 10” BLADE 
. 


COMPLETE PLANS (witrour parts) 10¢ 


DEPT. 18 
MARCUS + POLLAK poverstorn, PA 
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Ladd Haystead—agricultural counselor. 


I ED-FACED and hearty, Ladd Haystead 

pushed his chair back and roared. The 
idea was preposterous. He should know. 
Been tried thousands of 
times. It never worked. Terrific story, of 
course, if true, but it can’t be true. Sure, he 
would look in on it, because he was going to 
that part of California anyway. But smart 
stories that 


Fumigate the soil? 


editors don't reserve space for 
haven't a thousand-to-one chance. 

That was early last winter. Haystead went 
West, and we staved East, never giving th 
Then 
in February came a wire from San Francisco: 

SOIL RENOVATION STORY 

STANDS UP DEFINITELY. HAVE 

WORKED IT FOR FOUR HUNDRED 

MILES BUT WILL HAVE TO FIN- 

ISH IN EAST WHERE I HAVE 

BACKGROUND MATERIAL AND 

STATISTICS. HAYSTEAD. 

So the big guy in the checkered shirt had 
changed his mind. You can read the results 
on page 104. With his telegram, and late: 
with his story, our skepticism disappeared 
For, despite some mysterious aspects of 
George Woods’ machine, we know that the 
machine works—because Haystead says so. 
He talked to farmers for miles around, gath- 
ered their affidavits, and wrote his story. He 
is a good reporter. His name and reputation 


thousand-to-one shot another thought 


as a farm journalist mean as much to him as 
the name of PorpuLarn Science does to us. 


Havstead calls himself an “agricultural 
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What Haystead Sees 
You Can Believe 


counselor.” That's fancy language for a work- 
ing farmer and farm journalist. He has stud 
ied farmers, farms, and farming in all 48 
states, has owned or managed farms in 15 of 
them. He writes for farmers, and about them. 
His interpreter’s role is unique: industrialists 
hire Haystead to tell them what farmers 
need; farmers pay to read Haystead on in- 
dustry and industrial products for the farm. 

Twice a year he listens and talks his way 
up and down and across this country. Six 
feet two, and well over 200 pounds, he might 
have been a Northwest logger, and was. His 
voice is that of a played-out foghorn—at 14 
he ran away to join a circus and became a 
carnival barker. His wit is Lrish, and so is 
Haystead. He is also combative; you will 
understand why if you can find a copy of 
“Preacher's Kid” (Putnam), in which he 
tells of life out of a Presbyterian parsonage 
on the British Columbia-Washington border 
about 35 vears ago. 

As a kid he beat a path between the local 
print shop and the frontier farm where he 
lived. He has maintained that dual arrange- 
ment ever since. He is a great believer in the 
American soil, and in the American men and 
women who work it for a living. He wouldn't 
be telling the story of George Woods and his 
soil fumigator if he didn't believe it would 
help them. 


sd Akayenarr 





Car Painting is Easy! 


EVERYTHING YOU NEED 
FOR A FINISH THAT LOOKS 
AND WEARS LIKE A 
PROFESSIONAL SPRAY JOB 


Enough Pad-O’-Paint for any car 

Smooth-It-On Mitt + Paint-Saver Tray ar PAI 

Sandpaper (2 grades) + Lint Remover ¢ iS FINEST AUTO ENAMEL 

Utility Clothe Solvent Cleaner E . 

Plastic Filler + Spatula » Small Brush At Goes on perfectly over any other color, 
, lacquer or enamel. Gives that brilliant, 

glossy new car look. Your choice of 

the most popular automotive colors, 





TESTED AND APPROVED BY 
2 GREAT LABORATORIES Dries Dust-Free In Minutes! 
AND OVER 100,000 USERS Completely Dry In a Few Hours! 


The Arco Research Laboratories and The patented Smooth-It-On Mitt makes you an 
a nationally known product testing expert car painter...no lap marks, no streaks. Your 
laboratory give Pad- &. Paint highest car will have a finish that looks like a million... 
rating. But even greater endorsement yet costs only $9.95, 

is the satisfaction of over 100,000 car 
owners, many of whom ur kit AUTO ACCESSORIES DEPT. 


Pad-O’-Painted their 
prety me 8m aL By gay! ALL SEARS, ROEBUCK AND CO, STORES 


two years ago. 
A PRODUCT OF TED AND 

Teton Oho E APPROVED = 

aes 


FINEST TRANSPORTA- 
TION ENAMELS 








© Pad-O'-Paint and Smooth-It-On Mitt are 
Trademarks of The Arco Company, Cleveland,O. Pats. Pend. 


A reprint of an interesting national magazine article on Pad-O’-Paint is yours for the asking. 
Write The Arco Company, 7301 Bessemer Avenue, Cleveland 4, Ohio. 
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Built for P 


fessional Mechanics... 


GENUINE ov WRENCH SETS 


Give YOU a lot MORE for 


BASIC SET 319-M-B — 42" SQUARE DRIVE UNITS 


H... the ideal starter set for the alert mechanic. It 
has a basic selection of 2" square drive Snap-on “Matched Unit” 
wrenches of the exact quality used by professional mechanics. They're 
precision engineered for absolute accuracy . . . machined from fine 
alloy steels, and heat treated for toughness and hardness. 

The set includes 19 tools; an 18” nut spinner, ratchet wrench, 5” 
and 10” extension bars, and 15 popular sizes of sockets from 7/16"to 
a red enameled heavy-gauge metal box with 


a 5 te 


Add local 
sales tax 


144". Complete in 
plenty of room for additional tools. 


319-M-B Basic Master Set... 





ai 
ib 
i” 
> i =? 


R Money! 


‘ Supplement 


“Your Basic Set with 
these Matched Units 


5 


y 
SPEEDER / 
HANDLE 


RATCHET ADAPTOR 
Converts any combination of 
handle extension and socket 
into @ ratcheting tool. 


HEXAGON FLEXOCKETS 
Sockets with built-in universal 
joints—reach oround obsruct- 
tions to turn nuts. Sizes range 
from 9/16" to 7/8" 


DEEP HEXAGON SOCKETS 
Give you additional clearance 
to service spark plugs, spring 
“U” bolts and nuts set deep 
over bolts. Sizes 1/2” to 1-1/8" 


<4 


Spins nuts on or off in ahurry! Both 
handle grips swivel for easy oper- 
ation. Overall length 18-3/ 4" 


SNAP-ON-TOOLS CORPORATION, 8060-G 28th Ave., Kenosha, Wis. 


Enclosed find () check (] money order, or Com- 
pany Purchase Order for the $29.90 Master Basic Set. 

Please send illustrated brochure describing 105 
Snap-on Master Series Wrenches and Sets. 


Name 


Address 
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— Wa 
CARPENTRY PLUM ELECTRICAL 
LUMBING oe 


New 





MAINTENANCE FINISHING, 


ni 


Multiple 
Biscuit 
Cutter 
vider 


READY AT LAST—This Really Complete 512-Page Home- —to-do-it facts, hints, and step-by-step directions you need 1 
craft Encyclopedia Makes !t FUN and EASY to “’Do-it- into one great new “COMPLETE BOOK OF HOMI 

Yourself” and SAVE on Plumbing, Upholstering, Paint- REPAIRS AND IMPROVEMENTS 
ing, Electrical Work, Masonry, Building Repairs, etc. These $12 big picture-filled pages remove the “mystery 
t . trom the pr fessional skills, crafts and techniques needed 
y . nr save 60% to 90% on all home for home repairs and improvements. Simple, easy to fol 
Cs We epairs, improvements, maintenance low directiot 1 crystal-clear photos, diagrams, drawings 
~S ef re-modeling, modernization jobs! “Do-it show exactly how to be your own plumber, electrician, 
Beautitul Floors yoursclt-and-save’’! The editors of P Du mason, Carpenter, builder, painter, decorator, upholsterer, 

it dar Mechanics have crammed all the how- cabinet-maker all-in-one! [ 





JUST A PARTIAL LIST of the Things This Book Shows You How-to-Do 


inside Home Mainte , 












nance improvements i Freezer t 
hens t f 
> ' ‘ ton & 
ont Furniture 
. " Painting. Decorating. . - sisi, Sune 
- . Finishing 
} 
t “i Tucka : - 
: for Walls Pere 
: ‘ Wallpape . 
. = @ ibe # e ome 
‘ ; ~ ~ Fu 
r h . . ; 
Electricity and Ele u I 
tumhing ” on % : : , 
wee Seer = “ ‘ Electric 
. : “ - Woodworking Clock 
Fix Ble k kK = end t. ; 
. . " “ 
. ‘ t f 
I ease ba Make 
Heating. Insulation Vener ‘ ; 
T » ' f i “ 
\ § Band ed Books 
? i “ M i ‘ Home Workshop 
t H elty 
et ‘ . 


Hand Operated 
washing’ ‘Machine 





Lawn and Garden 
' a . 


Fireplace h bvergres Upholtster It : = 
Fe Yourself ; 





Squeaky Floors? 


hang wallr aper 
tr wise 


USE IT FREE F 
Just Ma 


”) 4 
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GREYSTONE PRESS 
100 SIXTH AVE., 


How to Do “1001 Jobs” . 
Hi x 
t A Aa } 
kK b to en 

hundreds of tobe that would 

mall fortun For the 

ls alon 1can DOUBLI 

mic 1 hav surs of tun 

' No previou anime ski 

y step of the way! 


OR A WEEK—THEN DECIDE! 
il Postage-Free Card 
& aj t k and 


2 


without 


Examin this 





Bent-Tube 
nd address Garden Furniture 
It « yt t 





13, N. Y. 








YOU DON’T EVEN NEED A STAMP— 
JUST CUT OUT AND MAIL THIS CARD! 


Without obligation, please send me, prepaid, for a week's 
FREE EXAMINATION, “Popular Mechanics Complete Book 
otf Home Repair and Improvements’’—512 pages, 64% x94 
inches, attractively bound in cloth and showing in words and 
over 1,000 pictures how to do my own Carpentry, Plumbing, 
Gardening, Electrical Work, Upholstering, Painting and 
Finishing, Handicratt, Insulating, Paperhanging—plus hun 

t clever ideas and kinks for labor-saving devices, handy 
me improvements, casy-to build Step-savers and space-savers 

\t the end of one week, if this great new how-to-DO-it, 

MAKE- it, how-to- FLX-it encyclopedia has not PROVED 
me that if can repay me its price many times over, I may 
return the book and owe nothing. Otherwise I will keep it 

i send $1 (plus tew cents postage charges) and $1.98 one 

later in tull payment 


DE LUXE EDITION. Check here if yu prefer the 


¢ De Luxe edition—handsomely bound in sturdy 
wat esistant cloth, st amped nm ink and giit, an impressive 
addition to any home library. Only $1 extra 


-) SAVE SHIPPING COSTS! Check here and enclose full payment 
$2.98 for regular edition, $3.98 for De Luxe) WITH this cou 
Then WE pay all shipping costs. Same 7-day Return Privi 


See Other Side =» 


‘> 


lege, O 














Now You Can DOUBLE 





the Value of Your Home 


-and have hours of FUN! 


BIG NEW BOOK BY EDITORS OF “POPULAR MECHANICS” 
MAKES IT EASY AS A-B-C TO BE YOUR OWN PLUMBER, 
ELECTRICIAN, MASON, CARPENTER, UPHOLSTERER, 
CABINET-MAKER, DECORATOR, LANDSCAPE ARTIST, 
PAINTER, PAPERHANGER, ETC. ALL-IN-ONE! 


Read about this amazingly complete new home repair and 
improvement encyclopec lia inside. See how it promises to 
SAVE you MONEY by enabling you to do with simple tools 
the jobs that would otherwise cost you today’s high labor 
prices . save STEPS by helping you plan your kitchen 
and other rooms ethciently . save FUEL through ethcient 
burner operation, easy-to-install insulation . hundreds of 
other labor-saving devices, short-cuts. FREE EXAMINA 
TION postcard below will bring you the book for a week's 
wtual test in your home. No cost—no obligation! 


Examine Book FREE-Cut Out & Mail Card 
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“Powerhouse” Lew, whose red-hot shoot 
ing captured both the National Open and 
the Denver Open the same year, 1947. 











In a recent test of hundreds 
of people who smoked only 

Camels for 30 days, noted throat 

specialists, making weekly 
examinations, reported 


‘| NOT ONE SINGLE 
CASE OF THROAT 
IRRITATION due to 
smoking CAMELS 


Every day...every week...all 
over the nation...smokers are 

















making this simple “prove-it 
yourself’’ test—smoking 
Camels, and only Camels, for 
30 days! 

There's change in the air 
and this change is to Camels 
... for mildness, tor flavor! 
Make your 30-Day Test in 
your “T-Zone’. See if you, 
too, don’t change to Camels! 


R. J. Reynolds 
Tobacce Co 
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The ever-amazing shot-maker of pro golf. . . 
U.S. Open and P.G.A. champion back in '22 
and collector of a long list of turtles ever since. 













SOMETHING IN THE 
30-DaAY TEST | — 





WHY I'VE SMOKED 
5 CAMELS FOR 
ALL THESE 
YEARS | 







According to a Nationwide survey: 








MORE DOCTORS SMOKE CAMELS 
THAN ANY OTHER CIGARETTE 


7 doctors 


niza 


Whe 113 
what cigurette they smoked, the brand named most was Camel! 





